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ABSTRACT 
Th i s  study was conducted on the Tennessee s i de of the Great 
Smo ky Mounta i ns Nati ona l Park west of U.S. 441 . The reg i on i s  moun­
ta i nous , with d i verse habi tats and con s i derabl e var i at i on i n  temperature 
and prec i p i tati on . The major'obj ecti ves were to descri be bear movements 
and acti v i ties us i ng rad i o i sotopes and rad i otel emetry , to determ i ne 
d i el acti v i ty patterns , and to eva l uate sel ected rad i o i sotopes as  
pos s i b l e  feces  tags . 
I n  September of 1 974 , two penned bears were i nj ected with 60co 
or 1 34cs . Resu l ts of  an earl i er  study us i ng 1 09cd and 1 44ce were 
eval uated . Al l i sotopes appear unsati sfactory as s u i tabl e feces tag s . 
From June through September of  1 974 and 1 975 , 82 bears were 
captured and i nj ected w ith 54Mn , 65zn , or equal amounts of both i sotopes . 
A total of  907 scats Here col l ected from the study area; 83 of these 
scats were rad i oacti ve . The c l osed oak  forest was the most producti ve 
assoc i ati on for col l ecti ng scats per hour of effort . Nonma i nta i ned trai l s  
and the west- faci ng s l ope o f  a maj or ri dge accounted for most rad i o ­
acti vel y-tagged scats . Al l tagged scats , except fou r ,  were l ocated 
wi thi n 3 . 5 a i r-km of  a pos s i b l e bear captu re s i te .  
Rad i otransmi tters were attached to 8 bears i n  1 97 5 . Three adu l t  
mal e bears were l ocated too i nfrequentl y to descri be the i r home range . 
Summer home range s i ze of  adu l t  fema l es averaged 499 ha ( 1 233 a ) . Two 
adu l t  ma l es had an average summer home range of 61 4 ha ( 1 51 5  a ) . Home 
range s i ze of one subadu l t mal e  was 5 1 7 ha ( 1 27 6  a ) . The home 
of each bear overl apped wi th the home range of at l ea st one other bear . 
i i i  
Extended movements of  two subadu l t  ma l es were recorded duri ng 
the study . One transpl anted panhand l er bear was l ater k i l l ed 6 7  a i r­
km from the rel ease po i nt .  Another bea r ,  i n i ti al ly  captured i n  
Georg i a , wa s recaptured i n  1 974  i n  the study area . Movement o f  th i s  
bear was over 72 a i r- km . 
Bears were most acti ve duri ng d i urnal peri ods . Acti v ity peaked 
between 0600 to 1 000 hr and aga i n  between 1 500 to 1 900 hr . Acti v i ty 
was l owest between 2300 to 0400 h r .  
Bears appear to u s e  depress i ons as bedd i ng s i tes . I n  most 
i nstances these depres s i ons were created by uprooted trees . These beds 
are probab ly  used during peri ods of l ow acti v i ty i n  the afternoon and 
at n i ght .  
i v  
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CHAPTER I 
INTRODUCT ION 
Movements and acti vi t i e s  of the black  bear (UPsus amePiaanus) 
are e s pec i a l l y  i mportant ecol ogical components o f  the an i ma l  •s l i fe 
h i story . ·  Movements and the establ i shment  of  home ranges determi ne the 
s pat i a l  rel at i ons h i ps of  i nd i v i dual bea rs and i nteracti ons of  popul ati on 
coho rts . The home range s i ze needed to sati s fy the needs o f  an an ima l  
a ffects the popul at i on dens i ty o f  an  an i ma l  spec ies . The fi rst s tep 
i n  a study of  a n i ma l  movements i s  to accurate l y  determi ne the l ocat i on 
o f  an  an i ma l  a t  i nterval s .  A second s tep i s  to determi ne why the a n i ma l  
i s  a t  a parti cu l a r  l ocati on . A f i nal s tep  i s  to del i neate the i nfl uences 
of  i ndi v i dual  and popul ati on cohort i nteract i ons on the popul a t i on 
dynami cs o f  the s pec i es .  
The objecti ves of the present s tudy were: 1 )  to descri be bear 
movements and areas of concentra ted acti vi ty us i ng radi oi sotopes , 2 )  to 
del i n ea te the home range of rad i ocol l ared bears and determi ne the extent 
of home range overl a p ,  3 )  to accurate l y  determi ne peri ods of acti vi ty and 
i nacti v i ty of  bears i n  the Great Smoky Mounta i ns Nati onal Park , and 4 )  to 
eval uate sel ected radi oi sotopes for use as radi oacti ve feces tags. 
Earl y methods for determi n i ng movements and acti v i t i es of an i ma l s  
rel i ed l arge l y  on the capture , ma rki ng , and recapture o f  i nd i v idua l s .  
Movements of l arge an ima l s ,  l i ke movements of  sma l l an i ma l s ,  may be 
infl u enced by ba i ts ,  hand l i ng ,  and trap proneness  o r  s hyness  (Ambrose 
1 969 , Brown and Conaway 1 96 1 ) .  D i rect observa t i ons o f  typ i ca l l y  s hy 
1 
2 
and secreti ve ani ma l s l ike bl ack  bears i s  i mpracti cal i n  the densely  
forested Southern Appal achi ans . Re-observati on of bears wi th i denti ­
fyi ng ear tags  i s  b i ased towards bears habi tuated to tra i l s hel ters 
and campgrounds i n  the Park  (Marcum 1 974).  Th i s  b i as l i mi ts data 
col l ection to onl y a few anima l s  whose  movements and acti vi ti es do not 
refl ect those of wi l d  bears . 
Locati ons  o f  ani ma l s determi ned by rad i ote l emetry have been used 
to descri be the spati al  rel ati ons h i p of  bears i n  the mounta i nous 
Southern Appalachi ans.  Beeman (1 975) successful l y  radi otracked 1 2  
bea rs i n  the reg i on duri ng a two year peri od. Howeve r ,  rad i ote l emetry 
a s  a techn i que i s  both costl y and ti me-cons umi ng. The wi de- rangi ng 
nature of  certa i n  bea rs l i mi ts the number of  recorded l ocati ons. Add i ­
ti ona l l y ,  movement o f  the radi ocol l ared bea r beh i nd a major  r i dgec rest 
i nterferes , or  prevents rad i ocontact. Movements of an i ma l s  based on 
the l ocati on of radi oacti ve feces has advantages over other methods. 
The techni que requ i res that the ani ma l  be captured onl y once. Subse­
quent l ocati ons  can be conducted w ithout i nterference to the an i ma l  
from a n  observer .  Locati ons of tagged scats s how exactl y where an an i ma l  
has been . 
The use  o f  rad i o i sotopes to study a n i ma l  movements i s  a recent 
i nnovati on. The tec hn i que  has i nc reased our understand i ng of  severa l  
sma l l anima l  s pec i es .  Mi l l er (1957) col l ected radi oacti ve feces depos i ted 
on dropp i ng boards  to trace meadow vol e (Microtus pennsyZ.vanicus) move­
ments. Gentry et a l .  {1 97 1 ) admi n i stered rad i o i sotopes at ba i t  stati ons 
to determi ne sma l l mammal movements patte rns. Gerrand (1 969) provi des 
an exce l l ent review of radi oisotopes i n  sma l l an imal ecol ogy. No data 
are avai l abl e ,  however , regardi ng the use of radi oi sotopes for de­
scri b i ng movements of  l a rge mamma l s. 
3 
The techn i que  of rad i oacti ve feces-taggi ng has been used prev i ou s l y  
t o  est i mate popul at i on dens i ty of  b l ac k  bear popul ati ons i n  the Park 
(Eager 1 97 6, Marcum .1 974 ) .  One objecti ve of  the present study was to 
use the feces-tagg i n g  techni que to del i neate subpopu l at ion movements 
and/or m i x i ng as  wel l as areas of concentrated bear acti v i ty. The 
l ocation of radi oacti vely- tagges scats may a l so revea l movements of  
an i ma l s i nto and  out  of sel ected areas . New ( 1 958 ) suggested a s i mi l ar 
tec hn i que wi th fecal  dyes cou l d i l l ustrate emi grati on , i mmi grat i on ,  and 
i n terchange between a reas . 
Recent stud i es have demons trated that b l ack bears prefer to 
es tabl i s h a home a rea and genera l l y  l i mi t the i r movements to th i s  area 
(Beeman 1 97 5 ,  Ernest 1 973,  Hardy 1 974 , Jon kel and Cowan 1 97 1 , Kordek 1 97 3 ,  
Matul a  et a l . 1 974 , Poekler and Hartwell 1 973 ) .  Howeve r ,  few data are 
avai l abl e regardi ng spec i fi c  acti vi t ies of  bea rs wi th i n  the i r  home 
ranges . The advent o f  tel emetry and acti v i ty moni tors on  transmi tters 
ha s great ly  i ncreased our abi l i ty to determi ne more spec i fi c  acti vi ty 
patterns. Bear movements may be expl oratory ,  or s imp ly  movements between 
major sources of  food , Act i v i ty may be centered around a preferred 
feedi n g  s i te such as berry patches or sea sona l l y  ri pe fru i ts .  Earl i er 
stud i es i ndi cate bears are primari l y  di u rnal  (Ams trup and Beecham 1 97 6, 
Poekl er and Hartwel l 1973) . Other researchers report bears are fre­
quent ly  acti ve at  n i ght (Beeman 1 975 , Eri c kson 1 9 65, Rogers 1 970 ) .  
When art i f i c i a l  foods are ava i l abl e ,  bears may exh i b i t  nocturnal acti v i ­
t i es (Barnes and Bray 1 967 ) .  
4 
The l i terature descri b i ng b l ack  bear beddi ng s i tes i s  l i mi ted . 
Ernest ( 1973 )  observed a bear us i n g  a sma l l depress i on as  a bed . How­
ever , no deta i l ed l i terature i s  avai l abl e descri b i ng  thi s aspect of 
bear ecol ogy .  
CHAPTER I I  
DESCR I PTION OF STUDY AREA 
A. LOCATI ON AND PHYS IOGRAPHY 
The Grea t Smo ky Mo un ta i ns .  National  Park ( GSMNP o r  Pa rk ) i s  
l ocated a l ong the co mmon boundary of Tennessee and  North Carol ina .  The 
Park  enco mpa s ses 2072 km2 ( 51 2 , 000 a )  of mounta i nous terra i n  l oca ted i n  
pa rts of .  B l ount ,  Coc ke, and Sevi e r  counti es i n  Tennessee , and Haywood 
and Swai n counti es  :ih North Carol i na .  One transmounta i n  road ( U . S .  441 ) 
b i sects the Pa rk fro m Ga tl i nburg , Tennessee to Cherokee , North Ca rol i na .  
The onl y  other major roa d (Tennessee State Rou te 73 ) para l l el s  the 
northern boundary of the Park fro m Gatl i nburg to Townsend , Tennes see , 
and conti n ues  a s  La u rel  Creek Road to Cades Cove . 
The GSMNP i s  part of the Una ka Mounta i n  Range secti on of the 
Bl ue Ri dge Prov i nce , l ocated i n  the southern d i v i s i on of the Appal achi an 
- Hi gh l ands ( Fenneman  1 9 38 ) .  The domi nant  feature of the reg i on i s  the 
un i nterrupted mounta i n  cha i n  extend i ng northea st  to sou thwest .  Deep­
cut ,  V-s haped val l eys , steep s l opes , and narrow ri dges characteri ze the 
topography of the area . In the-Pa rk more than 90 percent o f  the s urface 
i s  on s l opes grea ter than 1 0  percent ( Beeman  1 97 5 ). Numerous s mal l ,  
swi ft�fl owi ng streams dra i n  the Park.  The two ma jor tri butar ies i n  
the study area a re the eas t ,  mi d dl e ,  and west  prongs of the L i ttl e 
Ri ver,  and Abrams Creek .  El evati ons i n  the GSMNP range from 271  m where 
Abrams Creek fl ows i nto Ch i l howee Lake to 2 025 mat C l i ngman ' s  Dome .  
5 
6 
The study was restri cted to the Tennessee porti on of the Pa rk 
wes t  of U. S .  441  encompass i ng approxi mate l y  520 km2 ( 1 25 , 000 a ) .  Mos t  
of  the area i s  acces s i bl e  onl y  by foot tra i ls .  Approxi mate ly  400 km  
{ 250 m)  of ma i nta i ned foot tra i l s  and  mo st  tha n  240 km  ( 1 50 m) of  
a bandoned tra i l s  exi st  in  the  study area ( Ma rc u m  1 974 ) .  One restri cted 
j eep road, Bote Mounta i n  Road , provi ded access to the h i gher e l evati ons  
wi th i n  the centra l study area where most  of  the b l ack  bear stud i es were 
conducted { F i g .  1 ) . 
B .  GEOLOGY AND SO ILS 
The rocks underl yi ng the GSMNP bel ong to the Great Smo ky forma­
t i on of the  l a te Preca mbri um age Ocoee ser i es .  These greatl y meta mor­
pho sed rocks are composed pri mari l y  of qua rtz , fel dspar , and s l ate , wi th 
l es ser  amounts of  sch i st and li mestone ( Ki ng et a l . 1 969 ) .  
Soi l s  i n  the Park  are upl and soi l s ,  havi ng been deri ved fro m 
the underlyi ng bedrock.  Most  are Ra msey so i l  types characteri zed by 
moderate neutra l ferti l i ty and l ow water storage capac i ty. Soi l s  range 
fro m pH of 2 . 8 to 8 . 2  wi th the soi l s  of h i gh e l evations general ly more 
aci d  than so i l s  of  l ower el evations  ( Ca i n  1 931 , Scott , 1 973 ) .  
C .  CL I MATE 
Due to the h i gh  rel i ef ,  the c l i mate of the Park i s  characteri zed 
by cool temperatures and h i gh amounts of preci p i tati o n  i n  rel ati on to 
the surround i ng areas .  Whi tta ker ( 1 956) reported the h i gher el evations  
average 9 . 5 to 1 2 . 3°C cool er than  the base of mounta i ns duri ng the warmer 
months . Mean temperatures decrea se at  an average rate of 4 . 07°C per 
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1000 meter i ncrease i n  el evati on .  In general , there i s  a rap i d  warmi ng 
period between Apri l  and May and sharp cool i ng between October and 
November. Prec i p i tati on in the Park i ncreases ra p id ly  wi th a l t i tude , 
and ma y i ncrease by 50 percent at the 1 500 meter el evati on (Shanks 1 954a ) . 
Genera l ly summer  i s  the sea s on of  greate s t  ra i nfal l ,  whi l e  fa l l  i s  the 
dri est . Prec i pi tati on and temperature data for Gatl i nburg are presented 
i n  Tab l es 1 and 2 .  
D .  FLORA 
The GSMNP i s  a densel y forested a rea wi th c ompl ex vegetat i on 
patterns .  There i s  a d i vers i ty of pl ant s pec i es and communi ty types .  
Wi th i n  the Park  there are 1 200 va ri eti es o f  fl oweri ng p l ants , 350 
mos ses  and l i verworts , 230 l i chens , and more than  2000 fungi  (Stupka 
1960 ) . 
Wh i tta ker ( 1 956) d i v i ded the vegetati on i nto 1 5  types based on 
moi sture and tempera ture gradi en ts . Shanks ( 1 954b ) c l a ss i fi ed the 
fores t  vegetati on i nto the fol l owi ng s i x  broad phys i ognomi c  forest 
types :  cove ha rdwood , heml oc k ,  n orthern ha rdwood , cl osed oa k ,  open 
oa k and p i ne , and s pruce-fi r.  The i mportant tree spec i es ma ki ng up  
each  type are shown in  Tabl e 3 .  
The  c ove hardwood forest type occurs in  s hel tered , deep-s oi l ed 
c oves bel ow 1 370  m. These forests are genera l ly  broader and extend to 
h ig her el evati ons on the Tennes see s i de of the Park , due to a more 
n ortherly exposure . So i l s  i n  the cove hardwood fores t are deep , ri c h ,  
a n d  wel l aerated. In some l oca l i t i es ,  the unders tory i s  d omi nated by 
i mpenetrabl e thi ckets of rhododendron (Rhod(:)dendron maximum)t mounta i n  
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Tabl e 1 .  Average monthly prec i p i tati on with i n  the Great Smoky Mounta i n s  
Nati onal  Park 
Average 
prec i p i tati on 
i n  cen timeters 
( i nches ) 
Mon th 1 923- 1 972 1 974 1 975 
January 1 1 . 60 ( 4.  57 ) 20. 1 1  ( 7 . 92 )  1 4 . 83 ( 5 . 84 )  
February 1 2 . 49 ( 4. 92 ) 1 4. 57 ( 5. 74 ) 1 1 . 55 ( 4 . 55 )  
March 1 4.07 ( 5 . 54 )  1 3. 48 ( 5 .  3 1  ) 28. 75 ( 1 1 . 32 ) 
Apri l 1 1 . 93 ( 4. 70 )  1 3. 48 ( 5 .  31 ) 7 . 03 ( 2 . 7 7 )  
May 1 0. 79 ( 4.2 5 )  1 9. 86 ( 7 . 82 )  1 0. 84 ( 4. 27 ) 
June 1 3 . 25 ( 5 . 22 )  1 0. 31 ( 4 . 06) 7 . 89 ( 3 . 1 1 )  
J u ly  1 6.1 7 ( 6. 37 ) 1 1 . 02 ( 4 . 34 )  8 . 1 0  ( 3. 1 9 )  
August 1 3. 5 1 ( 5.32 ) 1 4 . 1 4  ( 5 .  57 ) 8 . 28 ( 3 . 2 6) 
September 7 . 89 ( 3 . 1 1 )  1 1 . 25 ( 4 . 4 3 )  1 2 . 49 ( 4 . 92 )  
October 7 . 69 ( 3 . 03 )  4.1 1 ( 1 .  62 ) 1 0. 41 ( 4. 1 0 ) 
November 1 0 . 1 8  ( 4.  01 ) 1 2 . 03 ( 4 . 74 )  5 . 66 ( 2 . 23 )  
December 1 0. 84 ( 4 .  27 ) 1 8. 56 ( 7 .  31 ) 1 0. 41 ( 4 . 1 0 ) 
Annual  1 40.48 ( 55.31 ) 1 62 . 99 ( 64. 1 7 ) 136. 29 ( 53. 66) 
aFrom records ma inta i ned by the Great S mo ky Mounta i ns Nati onal 
Par k ,  Gatl i nburg ,  Tennessee ( E l evati on - 445 m) . 
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Tabl e 2. Average monthl y temperatures wi thi n the Great Smoky Mounta i n s  
Nat i ona l  Pa rk 
Average 
temperatures 
in °C ( 0F ) 
Month  1 923- 1 967 1 974 1 975 
January 4.0 ( 39 . 3 ) 8. 9 ( 48 . 0 ) 4 . 8  ( 40 . 6) 
February 5 . 5 ( 41 . 9 )  5 . 8  ( 42. 5 )  6. 3 ( 43 . 3 )  
Marc h 8 . 8  ( 47 . 8 )  1 1 . 4 ( 5 2. 5 )  7 . 0  ( 44. 6) 
Apri l 1 3 . 8  ( 56. 8 )  1 2 . 7  ( 54. 9 )  1 1 . 4 ( 52 . 5 )  
Ma y 1 8.2 ( 64.8 )  1 7 . 5  ( 63 . 5 )  1 8 .  1 ( 64 . 6) 
J une 22 . 2  ( 72 . 0 )  1 8 . 8  ( 65 . 9 )  20 . 1  ( 68 . 2 )  
Jul y 23.1 { 73. 6) 22 . 0 ( 7 1 . 7 )  2 1 . 8  ( 7 1 . 3 )  
August 23. 2 ( 73. 7 )  2 1 . 5  ( 70. 7 )  22 .3 ( 72 .  2 )  
Septe mber 20. 2 ( 68. 9 )  1 7 . 8  ( 64. 0 )  1 7 . 6  ( 63 . 6) 
October 1 4,4 ( 57.9 )  1 1 . 6  ( 52 . 8 )  1 3 . 7  ( 56. 7 )  
November 8.2 ( 46. 7 )  8. 0 ( 46. 4 )  8 . 0  ( 46. 6) 
December 4 . 6  (40,2 )  4 .  1 ( 39. 4 )  3 .  4 ( 38. 1 )  
a From rec ords ma i n ta i ned by  the Great Smoky Moun tai ns Nati onal  
Park , Ga tl i nburg ,  Tennes see ( El evat i on - 445 m) . 
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Ta bl e 3.  Forest  associ ati ons  and thei r i mportan t  tree s pec i es in the 
Great Smoky Mountai n s  Nati onal  Pa rk 
Forest  
a s s oc i at ion type 
Cove hardwood 
Heml oc k 
Northern hardwood 
Cl osed oa k 
Open oa k and p i ne 
Spruce- fi r 
I mportant s pec ies  
Eastern heml ock (Tsuga canadensis) 
S i l ver bel l (Halesia monticola) 
Yel l ow buc keye (Aesculus octandra) 
Tu l i p  popl ar  (Liriodendron tulipifera) 
Beech (Fagus grandifolia) 
Yel l ow bi rch (Betula alleghaniensis) 
Bl ack cherry (Prunus serotina) 
Rhododendron (Rhododendron s pp . ) 
Eas tern heml ock (Tsuga canadensis) 
Yel l ow b i rch (Betula alleghaniensis) 
Si l verbell (Halesia monticola) 
Fraser magn oli a (Magnolia fraseri) 
Beech (Fagus grandifolia) 
Sugar mapl e (Acer saccharum) 
Yel l ow buckeye (Aesculus octandra) 
Yel l ow bi rch (Betula alleghaniensis) 
Chestnut  oa k (Queraus prinus) 
Wh i te oa k (Quercus alba) 
Bl ack oa k (Quercus velutina) 
Northern red oa k (Quercus rubra) 
P i gnut h i c kory (Carya glabra) 
Mockernut h i c kory (Carya tomentosa) 
Sourwood (Oxygendrum arboreum) 
Sassafras (Sassafras albidum) 
Scar let  oak (Quercus coacinea) 
P i tch pine (Pinus rigida) · 
Vi rgi n i a  p i ne (Pinus virginiana) 
Mounta i n  l aurel (Kalmia latiflora) 
Red s pruce (Piaea rubens) . 
Fraser fi r (Albies fraseri) 
S ou rce: R .  E. Shanks , 11Reference l i st of nati ve pl ants i n  the 
Great Smoky Mounta i n s , 11 Botany Department ,  The Un i vers i ty of Tennessee , 
1954 . (Mi me ographed . ) 
l au re l  (Kalmia latifolia) and dog hobbl e (Leuaothoe editorum). Cove 
hardwoods occu py 31 ,6 pe rcent { 1 1 82 ha) of the centra l  study area 
{ Beeman  1 975 , Nat i ona l Park Serv i ce 1 969 ) . 
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The heml ock forest type i s  found on shel tered topog raphy a l ong 
streams up  to 1 000 m, and to a l esser extent on exposed s l opes and ri dges 
up to 1 500 m. The s i tes a re genera l l y  l ess  mes i c  than those of the 
cove ha rdwood forest.  A greater dens i ty of herb coverage , mo re ha rd­
woods , and l es s  heath are cha racteri s ti c of  heml oc k stands at  l o wer  
e l e vations .  The heml ock forest type occ upi es only 2 . 0  percent {1 80 ha ) 
of  the central  study area { Beeman  1 97 5 ,  Na ti ona l  Pa rk Serv i ce 1 969 , 
Shanks  1 954b ) . 
The northern hardwood forest  u sua l l y  occu rs at  the head of coves , 
i n  gaps , and other mes ic s i tes a bove 1 500 m. Do mi nate tree s pec ies  
i nc l ude Ameri can beech (Fagus grandifolia), yel l ow buckeye (Aesaulus 
oatandra), and yel l ow bi rch (Betula allegheniensis). The understory 
i s  typ i ca l l y  domi nated by sedges , ferns , and other herbs . Shrub  coverage 
i s  l i mi ted to l ess  than 1 0  percent of the stratum.  Over 21  percent 
{ 787 ha ) of the cen tral  study a rea is occupi ed by northern ha rdwoods 
{ Beeman  1 97 5 ,  Sha nks 1 954b ) . 
The c l osed oak forest i s  the most  co mmon assoc i at ion i n  the 
centra l  part of the study a rea . Thi s forest type, occupyi ng 35 . 2  per­
cent {1 31 5 ha ) of  the centra l  study area i s  found  on i ntermed i ate to 
�ry s l opes , at l ow and mi ddl e el evati on s .  These s i tes have s uffi c i ent  
mo i sture to  ma i nta i n  a h i gh and conti nuous canopy. Va ri ous  s pec i es of  
oa ks (Quercus spp. ) and  h i c kori es (Carya spp. ) ma ke up  a l a rge p roporti on 
of the canopy .  Understory coverage o f  heath and sap l i ngs  va ri es fro m  
50 to 80 percent at mi ddl e e l evati ons to 20 to 50 percent at  l ower 
el evations  ( Beeman  1 975, Nati onal Park Servi ce 1 969 ) . 
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The open oak-pi ne forest  occurs on steep� south- and southwest  
fac i ng  s l opes wi th sha l ow , rocky soi l s ; A conti nuous ta l l  s hrub 
s tratu m  domi nated by mounta i n  l au rel  i s  usual l y  present. Scarl et oak 
(Quercus coccinea) i s  the domi nant hardwood. More xeri c s i tes below 
1 000 meters support Vi rgi n i a  p i ne (Pinus virginiana), pi tch p i ne (P. 
rigida), and tabl e mounta i n  p i ne (P. pungens). Open oak and p i ne stands 
occupy 8 . 7  percent'  ( 324 ha ) of the centra l study area ( Beeman 1 97 5 , 
Nat i onal  Park  Serv i ce 1 969 ) . 
Cades Cove ( 101 2 ha ) , ma i nta i ned i n  a pre-Park condi t ion ,  co m­
pri ses  the rema i n i ng porti on of  the study area . Agri cul tura l  practi ces 
i nc lude cattl e and horse gra z i n g  as  wel l as  pas ture and hay production . 
Baits 
CHAPTER I I I  
MATERIALS AND METHODS 
A. CAPTURE OF BLACK BEARS 
C ured ham scraps , obtained from a l ocal res taurant in Townsend , 
Tennes see , were the primary type o f  bait used in the s tudy .  The cured 
ham coul d be sto red or used for l ong periods without  becoming rancid . 
Ham s craps  were heated using a sma l l propane torch to disperse the odor . 
Sardines were occasional ly  used , especia l l y  when baiting traps in the 
bac kcountry . Sardines had the disadvantage of  being cost ly  and becoming 
rancid after 3 or 4 days . Erickson ( 1 957) noted rancid bait wa s un­
a ttractive to bears . 
Prebaiting techniques were used to determine the feasibil ity of  
setting a tra p .  This practice reduced the number o f  man-hours expended 
per bear capture . Prebaiting consis ted of  hanging 2 to 3 kg of ham or 
3 to 4 cans of  sardines approxima tely 2 m above ground . Removal of the 
prebait and c l aw marks on the tree indicated a bear visit . Prebaits 
were genera l l y  pl aced i n  the uppe r reaches of smal l d rainages , or in 
gaps a l ong ridges . After a prebait wa s visited by a bea r ,  a trap 
was set  within a few meters of the site . 
�aps 
The Al drich s pring-activated snare was used a l mo s t  excl usive l y ,  
since this s tudy required the capture of  back-country wil d bears . The 
1 4  
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relatively easy transport of the snare sets enabl ed  researc h  personnel 
to backpack severa l  sets when c hec king prebait or trap l ines .  
The snare consi sted of  two parts: a l / 4 in steel spring and a 
3/16 in diameter cabl e .  A wedge was construc ted using l ogs to encourage 
the bear to enter the trap from the proper di rection .  Some traps were 
covered with branches, bu t th i s  practi ce seemed to have no noticeable 
effect o n  trappi ng success . Marcum e t  a l . {1 974)  describe the snare 
sets used i n  the study . 
Sapl ings were cl eared around trapsi tes to prevent entanglement 
of  captured bears . Kordek {1 973)  stated captured bears may be i nj ured 
when nearby trees were used as a ful crum . Traps were not constructed 
on roc ky si tes or extremel y steep sl opes i n  an  effort to further mini­
mize inj uri es . Snare sets were checked at l east once a day . I t  was 
fel t the l onger the ani mal remained captured , the greater the r isk of 
i�ury .  
Duri ng the 1 975 capture peri od , numerous traps were torn down 
by bears . Logs formi ng one si de of the wedge were raked asi de , the 
snare occasi o nal l y  sprung , and the ba i t  taken . Certain trapsi tes were 
d i sturbed i n  th i s  manner for several consecu t i ve days. These regu l ar 
visits suggested the same bear was probabl y responsi bl e  for thi s  
behavi or . I f  a bear was caugh t a t  one o f  these si tes , trap destruction 
genera l l y  ceased . 
Efforts to sol ve th i s  probl em were onl y  parti a l l y  successful .  
One a pproach was to d i sconti nue use of  the trapsite for a few days , 
hoping the nu i sance bear wou l d no l onger be a ttracted to the si te .  
Another approach  was to rota te the trap approx ima tely  1 80° wi th the 
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trap entrance on the downhil l side of the s l ope. Particu l arly frus ­
trating situations cal l ed for t h e  construction o f  a n  additiona l trap 
set a pproximatel y  1 0  m from the origina l tra p .  The doubl e trap set 
proved successfu l  in the majority of  cases . 
Cu l vert traps were onl y u sed for a tota l of 8 trapnights in the 
backcountry. Cu l vert traps were discontinued because of their im­
practica l ity for trapping in remote areas,  l ack  of initial success , and 
interference from hikers. 
Two free-roaming captures occurred during s ummer , 1 97 5 .  Both  
animal s  were accustomed to the  presence of  peopl e .  Capture invol ved 
approaching rel ative l y  c l ose to the anima l and immobil izing it using 
a drug del ivered by a co2 powered pisto l . 
Immobilization 
Bears were immobil ized using either M-99 (Etorphine hydrochl oride , 
American Cyanamid Co. ) or Sernylan (Phencycl idine hydrochl oride , Parke , 
Davis and Co . ) .  Drugs were de l ivered using a proj ectil e syringe powered 
by a co2 pisto l .  The M-99 and Sernyl an were administered in sol ution 
a t  concentrations of 1 mg/cc and 1 00 mg/cc respectivel y .  Need l e  l ength 
ranged from 1 . 9 em to 3.2 em depending on the size and condition o f  the 
anima l . After estimating the weight  of the anima l , a dosage was ca l cu­
l ated and administered intramuscu l arly in the posterior portion of the 
hip , taking care to avoid the femur. 
Average adminis tration of M�99 wa s 1 . 32 mg/ 1 00 kg of anima l weight  
(Appendix Tab l e 9 ) . Dosages a s  l ow as 0 . 65 mg/ 1 00 kg were adequate for 
handl ing some animal s .  Immobil ization too k p l ace within a n  average of  
1 7  
1 1  minutes ( range 4-40 minutes) . The antagonistic drug M50-50 ( di­
prenorphine ) was administered at  doubl e the dosage ( 2  mg/cc ) of  the 
immobil izi ng drug . Recovery time using M50-50 averaged 2 . 2  minutes 
( range 1 -8 minutes) when administered into the femora l vein and 1 5  
minutes ( range 7-24 minutes) when administered intramuscu l arl y .  Bee­
man et a l . ( 1 974)  describe the use of M-99 for immobil izing b l ack bears . 
Recaptured anima l s  required sl ight ly  greater dosages of  M-99 
( average 1 . 86 mg/ 1 00 kg animal weight ) .  A 68 . 1  kg mal e  recaptured 
within two days required a 1 .5 mg ( 2 . 2  mg/ 1 00 kg ) dosage before immo­
bil ization . The antagonisti c  drug M50-50 administered after the initial 
capture probab ly  interfered with M-99 administered when the animal was 
recaptured . 
Administration of Sernyl an was simil ar to that of  M-99 . Average 
dose rate was 1 .63 mg/ kg of  anima l weight ( Appendix Tabl e 9 ) . Average 
l atency time was 1 7  minutes ( range 3-95 minutes) .  Average dosage o f  
Sernyl an was sl ightl y greater than dosages reported by Korde k  ( 1 97 3 ) . 
E l evated dosages of Sernyl an needed to immob i l ize bears in this study 
can be attribu ted to two factors . First , an effort was made to administer 
a minimum dosage of Sernyl an to each bear .  I n  some cases bears had 
to be given mu l tipl e dosages before immobil ization. Secondl y ,  Sernyl an 
at  l east one year o l d was used throughout the study period . This period 
of  time probably caused some chemi cal decomposition of the drug . 
A 38 . 6  kg mal e  and a 65. 9 kg ma l e  immobil ized with Sernyl an 
experienced severe convul si ons l asting approximatel y  eight mi nutes . 
Dosage for these bears was wel l  wi thin the to l erance l imits . Evel and ( 1 973)  
corrected this probl em by a pplying ether on a cone pl aced over the 
anima l 's muzzl e until the convu l sions ceases.  
Genera l l y  good results were obtained from both drugs . Both 
have a wide safety margin. The M-99 had the advantage of  having an 
antagonistic drug M50-50 which co u l d be used to effect a faster 
recovery. No antagonist is avail able for Sernyl an.  
Post Immobilization Proaedures 
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After immobi l ization each bear was rel eased from the snare and 
c l ose l y  examined . Var ious body and sku l l measurements were ta ken and 
the animal  weighed using a portabl e spring sca l e. External examinations 
were made for parasites , inj uries,  and bone or denta l mal formations . 
The most common injury was a 3.5 em a brasion on the snared paw caused 
by the angl e iron on the stee l cabl e .  Co l ored pl astic ear tags 3 . 8  em 
in l ength were p l aced in eac h ear for future identification. A number 
was tattooed on the smooth inner surface of the upper l ip for additiona l 
identification in case the ear tags were l ost . A premol ar was extracted 
and l ater used to age the anima l fol l owing the method outl ined by Wil l ey 
( 1 974 ) .  A 27 ml blood sampl e was col l ected from the femora l vein of  
selected bears for hematol ogica l study .  I n  1 975 , recta l swabs were 
ta ken from bears as part of a bacterio l ogical  study . Al l bears captured 
in the backcountry were released at the site of capture . 
B .  RAD IOTRACKING AND ACT I V I TY MON I TORING EQUI PMENT 
Sel ected bears were outfitted with radiotransmitters in 1 975  to 
supplement movement and dispersal information gai ned from radioisotopes . 
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Radiotrac king equipment consisted of a transmitting unit attached to 
a col l ar ,  a 24-channel radio-receiver, and a portabl e 3-el ement Vagi 
antenna . The recei ver and transmi tters were manufactured by Wil dl ife 
Materia l s ,  I nc. , Carbonda l e ,  I l l inois . Each l ithium-powered transmitter ,  
weighing approximatel y  400 g ,  emi tted pul sati ng s i gnal s ranging from 
1 50 . 800 to 1 5 1 . 400  Mhz. 
Most compass az imuths for l ocating bears were recorded from seven 
tel emetry stations  (Fi g .  2 ) .  One permanent antenna attached to a five m 
boom l ocated on Bote Mounta i n  Road overl ooked the centra l radiotrac king 
area . Di recti onal  readi ngs were obta i ned from two stati ons and the 
bears• esti mated l ocati on was determi ned by the intersecti on of the 
directional  l ines. Beeman (1 975 )  previous l y  eva l uated the accuracy 
and feasibil i ty of radiotracki ng bears in the GSMNP . 
Each  transmi tter had an additi ona l component whi ch  created a 
signal  di srupti on when the animal moved . This acti v i ty-moni tori ng 
device a l l owed research personnel to determi ne the acti vi ty or i nacti vity 
( resting ) of radi o-col l ared bears . A penned bear l ocated at Tremont 
Env i ronmenta l Educati on Center w i th i n  the Park was outfi tted with a 
transmitter and observed at var ious ti mes duri ng the study . Thi s ex­
perience greatly fac i l i tated the i nterpretati on of  acti ve or inacti ve 
s i gnal s .  Most acti v i ty readi ngs were ta ken when recordi ng the compass 
azimuth for bear l ocati ons. Add i ti onal  acti v i ty readi ngs were recorded 
continuous l y  (one read i ng per ho ur)  for 1 2  to 1 5  hr peri ods . 
Radiotrac king was l i mi ted to the centra l part of the study area . 
Bote Mountain Road not on l y  fol l owed a major ridgecrest overl ooking two 
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Fi g ure 2. Locati on of tel emetry stati ons i n  the central study area from wh i c h  radi ol ocati ons 
were recorded duri ng summer 1 975 i n  the Great Smoky Mountai ns Nati onal Park . N 0 
watersheds but a l so prov i ded rel ati vel y easy access to the h i gher 
e l evati ons i n  the centra l study area . 
2 1  
Due  to the  wi de- rangi ng nature of  certa i n  bears and  the rugged 
topography w ith i n  the Park , i t  was often i mposs i bl e-to conti nuou s l y  
locate a l l bears . Two a i rpl ane tri ps over the study area were hel pful 
i n  l ocati ng el u s i ve bears, 
A l l l ocati ons  for each bear were comp i l ed to descri be movement 
patterns. The fo l l ow i ng movement patterns ,  s i mi l ar to those used 
by March i nton (1 968 ) and Matu l a et a l , ( 1 974 ) , were used to descri be 
bear acti v iti es:  
1 )  minimum home range-- the area encl osed by a l i ne whi ch connects 
the o utermost rad i o l ocati ons duri ng the enti re study peri od. 
2 )  home range length--a l i ne  segment formed by connecti ng the 
two bear l ocati ons that are the greatest d i stance apart . 
3 )  home range width--a  l i ne segment perpendi cu l a r  to the home 
range l ength at the wi dest po i nt .  
4 )  mean--mean di stance between a l l sequenti a l  observations 
regardl es s  of  t ime- l apse , 
5 )  range--the minimum and maxi mum d i stance between sequenti a l  
l ocati ons. 
C ,  RAD I O I SOTOPE I NJ ECTION 
Two rad i o i sotopes , 65zn and 54Mn , had been prev i ous l y  eva l uated 
as feces-tags by Marcum (1 974 )  and Nel l i s et al . (1 967 ) .  Before se l ec­
ti on the i sotopes had to meet the fo l l owing  cr i terion: 1 )  the i sotopes 
had to emi t  gamma rays in the decay process , s i nce gamma rays are 
22 
detectabl e  us i ng sc i nti l l ation analys i s� 2 )  the i sotopes had to have 
a b i o l ogi cal and physi cal hal f- l i fe l ong enough to al l ow detecti on o f  
the rad i o i sotopes i n  the scats through the ti me of the study , and 
3 )  the major route o f  el i m i nati on o f  the radi oacti ve materi als and 
to be thro ugh the feces (Marcum 1 974 ) .  
One mi l l i cu r i e  of both 65zn and 54Mn was obtai ned from the New 
Fngl and Nuc l ear Corporati on (Bosto n ,  Mas sachusetts ) .  The i sotopes were 
d i l uted us i ng an i soton i c  sal i ne sol uti on (0.9 percent ) so the fi nal 
sol uti on of i sotope and sal i ne was equal to 50 ml i n  vo l ume for each  
i sotope; thi s d i l uti on resulted in  an i n i ti al acti v ity of  20 uc  
(mi crocuri es ) per ml  of sol uti on . 
I sotopes were admi ni stered u s i ng a 2 l /2 cc d i s posabl e syri nge 
w ith a 3 . 1 em,  1 8  ga needl e, I nj ecti ons  were admi n i stered i ntramuscu­
l ar ly  i n  the h i p .  The amount of  i sotopes i nj ected ranged from 4 0  to 
60 uc i n  most i nstances . The l owest i nj ecti on was 30 �c of  both i sotopes . 
Al l bears captured i n  the Laurel Creek waters hed were i nj ected 
w ith 65zn ; bears captured i n  the West Prong of the L i ttl e Ri ver (WPLR )  
watershed were i njected w ith 54Mn . Bote Mountai n Road fol l owed the 
mai n  ri dgecrest wh i c h separated the two waters heds . By captur i ng bears 
al ong the ri dgecrest it was pos s i b le  to s how the extent of bear move­
ments between the two watersheds . Bears captured o uts i de the central 
study area were i nj ected w ith equal amounts of both i sotopes (dual ­
tagged ) .  Th i s  method made i t  poss i bl e  to mon i to r  bear movements i nto 
and out of the central study area . 
I n  add i ti on to tagg i ng wi l d  bears w ith rad i o i sotopes , pen ned 
bears were i nj ected wi th sel ected rad i o i sotopes to eval uate the i sotopes 
23 
as poss i bl e  feces-tags for later u se. In 1 974 two penned bears , l ocated 
at the Tremont Envi ronmental Education Cente r ,  were i nj ected wi th 1 00 �c  
of 60co or 1 34cs. Add iti onal l y ,  Marcum (1 974) i nj ected 50  �c each of 
both l 09cd and 1 44ce i nto an adul t penned bear at Tremont. Scats 
from these bears were col l ected on a dai ly  bas i s  for one week , every 
other day for another week , and then on  a wee k ly  bas i s  for the durat i on 
of the study. Counts for these scat sampl es were corrected for decay 
wh i ch occurred between the t ime of  sampl e co l l ect ion and counti ng .  
D. COLLECTI ON AND PREPARATION OF SCATS 
Bl ac k  bear scats were col l ected from June to October of each 
year . I n  1 974 scats were col l ected from fi ve prev i o u s l y  establ i s hed 
I ndex Routes on a b i -week ly  bas i s .  An I ndex Route i s  defi ned as one 
or  more mai ntai ned or  nonmai ntai ned trai l s. Another I ndex Route 
through the central study area was added i n  1 97 5 . Off-trai l (non-
I ndex Route) scat sampl es in  the central study area were col l ected 
us i ng a vari ety of methods .  Mai nta ined trai l s ,  nonmai ntai ned trai l s , 
and game trai l s  were producti ve for l ocat i ng off-trai l scats . Another 
method of col l ecti ng off-trai l scats was to search a 0.2 to 0.4 km 
rad i us around certai n producti ve traps ites. Th i s  procedure was empl oyed 
unti l the scats became i ncreas i ngl y more d i ff i c u l t  to fi nd o r  dense 
understory vegetati on such as rhododendron or mountai n l au rel  prevented 
a thorough search . I n  197 5 add it i onal off-trai l scat sampl es  were 
col l ected by search i ng eac h of the maj or forest assoc i ations  i n  the 
central study area. Scats coll ected u s i ng thi s method were computed 
on a scat per hou r of effort basi s .  
Each scat was p l aced i n  a 1 /2 gal (2 L) pl astic bag and l abel ed 
with the date and exact locati on of col l ecti on. Approx i mate ly  1 00 g 
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of each  scat were dri ed in a drying oven at 90°C for two days . Approxi­
mate l y  5 g o f  each dried sampl e was pulveri zed , then pl aced i n  a 2 5  mm x 
1 50 mm g l ass  c u l ture tube . Cotton was pl aced over the sampl es i n  the 
tubes to prevent spi l l age and mo i sture absorption . 
E .  LABORATORY ANALYS I S  OF SCATS 
Counting equipment used to ana l yze bear scats col l ected during 
the study was made ava i l abl e by the Ecol ogica l Sc i ences D i vis ion of 
the  Oa k Ri dge Nati onal Laboratory at Oa k Ridge , Tennessee. Equipment 
incl uded a Pac kard-Auto-Gamma, 3 x 3 Nal wel l  detector spectrometer 
coupl ed to a Nucl ear Data ND8 1 2 Computer w ith a hard copy provided by 
a standard Tel etJ.pe . Counti ng  standards for each isotope were provided 
by Oa k R idge National  Laboratory . Al l scats were counted twenty 
minutes . After counti ng , each sampl e was dri ed for one day at 50°C 
then weighed to the nearest l /1 0  gram .  
CHAPTER I V  
RESULTS AND D I SCUSS ION 
A .  CAPTURE AND  TAGG I NG OF  BEARS 
In 1 974 , 34 bears were captured a tota l of 44 times ;  8 an i mal s 
were injected with 54Mn , 1 2  w ith 65zn , and 1 4  were dual -tagged w ith 
equal  amounts of both isotopes (Appendi x Tab l e  9 ) . I n  1 97 5 ,  48 bears  
were captured a tota l of 49 times ; 1 1  were tagged w ith 54Mn , 1 0  with 
65zn , and 27  were d ua l - tagged (Append i x  Tab l e 9 ) . Al l bears except 
two panhandl er anima l s were rel eased at the capture site. Eagar (1 976 )  
provides more deta i l s  of ca pture res u l ts thro ughout the study peri od. 
Capture po i nts of bea rs i n  1 974 and 1975 are i l l ustrated i n  F i gs. 3 
and 4 .  The concentration  of captures i n  the central study a rea was 
the resu l t of  a high bear den s i ty (Marcum, 1 974 ) and a more i ntens i ve 
trapping effort i n  th i s  area . Intens i ve trappin g and rad i o i sotope­
tagging of bears i n  th i s  a rea i ncreased the chances for col l ecti ng 
rad i oacti vel y-tagged off-tra i l  scats. 
B. COLLECTION OF SCAT 
I n  1 974 , a tota l of 1 1 4  scats were col lected from 1 1 70 
I ndex-Route-km ,  or 1 0 . 3 km per scat (.097 scat per km ).  The nonma i n­
tained Bent Arm Trail was the most producti ve tra i l - secti on , produci ng 
over 68 percent of a l l I ndex Route scats for 1 974. In 1 975  a tota l of 
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. 1 60 scat per km ) . The addition of  the 1 4  km Defeat Ridge-Thunderhead 
Rou te accounted for 90 scats in 1 97 5 .  
I n  1 974 , 360 off-trail ( non - I ndex Route ) scats were col l ected 
in a pproximately 1 1 4 hours of fie l d  searc hing ,  or an  average of s l ightly  
more than  three scats per hour o f  effort . Mos t  off-trail scats were 
col l ected in the central s tudy area ; eight off-trail scats were col l ected 
in the Andy McCu l l y  and Sugarl and Mountain sections of the s tudy area . 
Off-trail scats col l ected in 1 975 are presen ted in Tabl e 4 .  
Ninety-four o f  the 226 total scats col l ected were found by searching 
the four major fores t  as sociations  in the centra l  s tudy area . No scats 
were col l ected in the heml ock a s sociation ; this forest  type occupies 
onl y  2 percent of the central study area . Al though unequa l time was 
spent in t he four forest a s sociations ,  each type received a maximum 
effort to l ocate scats . Scats col l ected by forest type were computed 
on a scats per hour of effort basis . 
The number of  scats col l ected in an area per unit effort of  
searching can  be a u seful index of  bear activity ( Pel ton 1 972 ) and 
habita t preference . The high number o f  bear  scats co l l ected per hour 
of searching i n  the c l osed oak and open oak-pine indicate in tensive 
bear u til ization of these areas in s ummer . Both associat i on s  are 
rich in bl ueberry ( Vaccinium spp . ) and huckl eberry (GayZussacia ursina ) ,  
two importan t summer foods of  bears i n  the Park . The cove hardwood and 
northern hardwood forest  types produced fewer scats per hour of searching.  
These  two forest  types support few pl ants bears feed on in  the s ummer 
( Beeman 1 97 1 ) .  Res u l ts of  scats col l ected by forest  a s sociation in 
29 
Tab l e 4. Co l l ecti on of off-tra i l bear s cats i n  the Great Smo ky Mounta i ns 
Nati onal  Park , 1 975  
Percent 
Source No . s cats total Scats/hr 
Non-i ndex routes 64 28. 3 
Captured bears 23 1 0. 2  
Vi c i n i ty o f  trap s i tes 26 1 1 . 5  
Mi s ce l l aneousa 1 9  8. 4 
Northern hardwoo d  2 0. 9 0 . 2  
Co ve hardwood 8 3. 5 1 . 0 
Open oak and  pi ne 1 2  5. 3 2. 4 
Cl osed oak 72 31 . 8  6. 0 
Tota l  226 99. 9 
aCol l ected near tel emetry stati ons . 
this study agree with summer bl ack  bear habitat preference determined 
by radiotel emetry ( Beeman 1 975) . 
C .  ANALYS I S  OF SCATS COLL ECTED FROM PENNED BEARS 
From  September 1 974 t hrough February 1 975 ,  a total of 36 
scats were col l ected from two penned bears at the Environmental  
Education Center at Tremont in  the GSMNP .  Eac h  animal had been in­
jected with 1 00 JJC of 60co or 1 34cs . Fig .  5 il l ustrates a rapid 
30  
fecal l os s  of  non-assimil ated 60co fo l l owed by the more gradual decrease 
in e l imination of the radioactive materia l . 
The e l imination route of 60co depends l arge l y  on  the method of 
administration .  Ora l l y  administered 60co is excreted primaril y via 
the feces ;  injected dosages are e l iminated main l y  via the urine ( Reed 
1 97 1 , Smith et a l . 1 972) . Greenburg et a l . ( 1 943) reported over 65  
percent of an  injected dose  of 58co was e l iminated via the kidney , 
whil e o n l y  8 percent appeared in the feces . 
The rapid el imination of 60co v ia the fe�es s uggests this 
radioisotope wou l d be unacceptabl e as a l ong-term feces tag . The 
extremel y  low l evel s of radioactivity present after 25  days post­
dosing woul d ma ke the identification and quantification of this radio ­
isotope difficul t .  
Counts from scat samp l es  a l so s howed rapid el imination o f  non­
as simil ated 1 34cs , a l though t he rate of decl ine was not as rapid nor 
as  l ong a s  60co { Fig . 5) . Radioactivity cou l d  stil l be detected ap­
proximatel y 1 25 days post-injection . This  isotope initia l l y  appeared 
to meet the criteria for feces-tagging . However , severa l compl ex 
Figu re 5 .  Activity of scats col l ec�0d from two penned b l ack  bears 
injected with 1 00 pc of Co o r  1 34cs at Tremont 
Environmental Education Center . 
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b i ol ogi ca l  and/or env i ronmental factors may i nfl uence 1 34cs retent i on 
hal f-l i fe .  Lengemann ( 1 97 0a ) , worki ng wi th  1 34cs retention  i n  rats , 
showed a compl ex i nteract i on  of sex, age , and temperature caused l arge . 
vari ati on s  i n  who l e body retent i on . 
32 
Any rad i o i sotope used as a feces - tag i n  the GSMNP must be stab l e 
to weatheri ng .  Summer c l i mate i n  the Park i s  chara cteri zed by frequent 
and i ntense thunders howers . Rad i oacti vely-tagged scats may rema i n  on  
I ndex Routes up  to two weeks . S i nce 1 34cs i s  watersol ubl e and l eachabl e 
(Meyer et a l . 1 962 , Patten and Wi tkamp 1 965 ) , the i so tope was cons i dered 
u naccepta bl e as a feces-· tag i n  the s tudy area . 
D .  EVALUAT ION OF 1 09cd AND 1 44ce 
In 1 972 , Marcum ( 1 974 ) i njected 50 �c each of l 09cd and l 44ce 
i nto an adu l t penned bear at Tremont Env i ronmental  Educat i on Center . 
Both gamma-em i tti ng i sotopes appeared to meet t he criteri a for use  
a s  feces-tags . Fo l l owi ng i ntravenous  dos i ng ,  the major route of 
el im i nati on  of the rad i oacti ve materia l  i s  v i a  the feces . Inconse­
quent ia l  amounts are l ost  through the uri ne ( Ekman and Aberg 1 961 , 
Mi l l er e t  al . 1 968 , Mi l l er and Byrne 1 970 ) . 
Resu l ts of t he rad i oact i ve ana l ys i s  of scat sampl es  are i l l u s­
trated i n  F i g .  6 .  Rad i oacti v i ty was st i l l  detectabl e i n  the scat 
materi a l  approx i matel y 1 50 days post- i njecti on . Al though retenti on 
and e l imi nati on of the two i sotopes appear favorabl e ,  both were aban­
doned a s  feces-tags . The major probl em in the i denti fi cat ion  of these 
i sotopes wa s due to a regi on in the energy sca l e known as  backscatter . 
The i nten s i ty of the backscatter reg i on was dependent on  severa l  factors , 
Fi gure 6 .  
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i nc l udi ng the type and amount  of rad i oacti v i ty present i n  the samp l es 
(Marcum 1 974) . 
E .  LOCATIONS O F  RADIOACT IVELY-TAGGE D  SCATS 
A tota l of 83 radi oacti vel y-tagged scats were col l ected duri ng 
the study {Append i x  Tabl e 1 0) ;  25 were tagged with 54Mn , 45 with 65zn , 
and 1 3  were dua l - tagged . F i gs . 7 and 8 s how the l ocati o n  of  tagged scats 
col l ected i n  1 974 and 1 975 respecti ve l y .  The greater number of tagged 
scats col l ected i n  1 975 was the resu l t of more bears captured and i n­
jected with rad i o i sotopes . 
Ta bl e 5 presents the mi n i mum  and max i mum d i stances of  tagged 
scats from pos s i bl e  bear capture s i tes . The tabl e represents bear move­
ment determi ned by the l ocati on of tagged scats . Al l scats , except 4 ,  
were l ocated w ith i n  3 . 5  a f r- km of the nearest poss i b l e  bear capture s i te .  
One s i ng l e-tagged scat was l ocated 4 . 7 km from the nearest poss i bl e  
capture s i te .  Three dua l -tagged scats , col l ected i n  the centra l study 
area , represent the greatest mi n i mum d i stance from a pos s i bl e capture 
s i te .  These scats were l ocated a mi n i mum  o f  7 . 5  km from the nearest 
pos s i bl e  capture s i te .  
Ma x i mum bear movement determi ned by the l ocation  o f  s i ng l e-tagged 
scats wa s genera l l y  between 2 . 5  to 6 . 0  a i r- km. However , three s i ng l e­
tagged scats col l ected on Green Camp Gap Tra i l  represent pos s i bl e bear 
movement of 7 . 0  to 8 . 0  a i r- km ,  Maxi mum bear movement determi ned by 
the l ocation o f  1 3  dual -tagged scats i s  rel ati ve l y  l arge . For exampl e ,  
there was the pos s i bi l ity a dua l - tagged scat col l ected on Sugarl and 
Mounta i n  Tra i l  cou l d  have been dropped by a bear i n i ti a l l y  captured i n  
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Tab l e 5 .  Di stance o f  rad i oacti Vel y-tagged s cat from c l osest (mi n i mum) 
and most di stant (maxi mum) capture s i tes 
37 
Ai r-k n  ometers Mi ni mum di stance Maxi mum di stance 
0 . 1 -0 . 5  
0 . 5- 1 . 0  
1 . 0- 1  • 5 
1 . 5-2 . 0  
2 . 0-2 . 5  
2 . 5- 3 . 0  
3 . 0- 3 . 5  
2 . 5-4 . 0  
4 . 0-4 . 5  
4 . 5- 5 . 0  
5 . 0- 5 . 5  
5 . 5-6 . 0  
6 . 0-6 . 5  
6 . 5- 7 . 0  
7 . 0- 7 . 5  
7 . 5-8 . 0  
8 . 0-8 . 5  
8 . 5- 9 . 0  
9 . 0- 9 . 5  
1 6  - 32 
aNumber of s cats . 
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the Andy McCu l l y  Ridge section of the Park . The distance between 
these l ocations i s  over 30 air- km .  
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Scats tagged with 54Mn were genera l l y  l ocated in the WPLR 
watershed . Scats tagged with 54Mn l ocated in the La ure l Creek water­
shed were primaril y  restricted to the west s l ope of Bote Mountain . 
Understory species i n  the above area inc l ude b l ueberries , huckl eberries , 
and the para s i t i c  squawroot pl ant (ConophoZis amerioana ) , a l l early 
summer foods of  bears in the Park (Beeman 1 971 ) .  A tota l of 1 4  individua l 
bears captured a l ong th i s  section of Bote Mo untain s uggest bears 
util ize the area intensivel y .  
Scats tagged with 65zn were l ocated in both the WPLR and Laurel 
Creek watersheds . The west s l ope of Bote Mountain , described above , 
accounted for 1 4  65zn-tagged scats . Two of these scats were found at 
a recentl y used bed , The major source of 65zn-tagged scat was the 
1 4  km Defeat Ri dge-Thunderhead Route , accounting for 2 1  65zn-tagged 
scats col l ected from mi d-Ju ly  to September.  Locations of  these scats 
ranged from approxi mate ly  1 200 to 1 700 m e l evation. Bears may use  
these abandoned tr,a i l s  when moving to h i gher e l evations to take advan­
tage of seasona l l y  r i pen i ng foods s uch as  cherry (Prunus spp . )  and 
serviceberry (Amelanohier arborea ) . 
The l ocati on of rad i oactive feces and recapture resu l ts (Tab l e 6 )  
sugges t  bears do move free l y  between West Prong L i ttl e Ri ver and Laure l  
Creek  watersheds . Some movement across  Bote Mounta i n ,  determined by 
reca pture , may be i nfl uenced by the attraction of ba i ted traps . Loca­
tions of anima l s determi ned by radiotel emetry s uggest Bote Mountain 
may be a geographical  boundary setting movement l i mits in some bear 
Tabl e 6 .  Movement of bears between WPLR and Laure l  Creek waters heds determi ned by capture-recapture , 
1 974- 1 9 75 
Bear Captured Recaptured Di s tance 
no . Date �atersnea Date �atersnea (Ai r-km)  
04 1 6  June 1 974 WPLR 1 9  June 1 9 74 Laure l  Ck 0 . 7  
0 7  1 9  J une 1 974 Laurel  Ck 27 J une 1 974 La urel Ck  0 . 6  
1 3  26 J une 1 974 La urel  Ck 28 J une 1 9 74 WPLR 1 . 6 
1 1  22 J une 1 974 WPLR 4 J u ly  1 9 74 Laure l Ck 0 . 5  
02 1 5  June 1 974 WPLR 4 J u l y  1 9 74 WPLR 2 . 5  
01 1 4  June 1 974 La urel Ck 5 J u l y  1 974 WPLR 3 . 4  
09 2 1  J une 1 974 La urel Ck  10  J u ly  1 974 Laurel Ck 0 . 3  
05  1 6  J une 1 974 Laure l  Ck 1 1  J u l y  1 9 74 WPLR 3 . 4  
1 2  25 June 1 974 La urel Ck 1 1  Sept 1 974 La urel Ck 0 
09 21 J une 1 974 Laurel  Ck  1 3  Sept 1 974 North Caro l i na 0 . 8  
6 1  8 J uly 1 975 Laurel Ck 1 3  Sept 1 9 75 Green Camp Gap 7 . 8  
w 1.0 
home ranges . Al though bears may ma ke occa s i onal short-term movements 
across  Bote Mou nta i n ,  general l y  the home range i s  restri cted to one 
s i de of  the mounta i n .  Beeman ( 1 975 ) reported on ly  one bear , excl ud i ng 
tra i l s hel ter an i ma l s ,  had a home range wh i ch i ncl uded l arge areas 
i n  both waters heds . The restri cted movement of  bears i n  the Laurel 
Creek watershed may be i nfl uenced by veh i cu l ar traffi c a l ong Laurel 
Creek Road ( a pproxi mate ly  4 a i r-km to the southwest ) , and heavy 
vi s i tor pressure associ ated wi th the Cades Cove secti on of the 
Park . 
No I ndex Route scats co l l ected outs i de the central study area 
were s i ngl e-tagged . Th i s  suggests restri c led movement of  bears i n  the 
centra l study area . Because  of the good bear hab i tat i n  th i s  secti on 
of  the Park a nd the i nterspers ion  of  those habi tats , bears do not 
have to travel far to meet the i r summer food requ i rements . Three 
s i ngl e-tagged scats were col l ected i n  September on the abandoned 
Green Camp Gap Tra i l ,  approxi matel y 6 a i r-km northeast of the cen­
tral study area . Bear No . 6 1 , tagged wi th 65zn , was recaptured on 
Green Camp Ga p .  Th i s  ani mal  was the on ly  bear wh i ch was i n i ti al l y  
captured wi th i n  the central study area and receptured l ater outs i de 
the area . The s i ngl e-tagged scats on  Green Camp Gap cou l d represent 
seasonal l y  changi ng beQr home range movements , or expl oratory 
movements . 
Ten of  1 3  dual -tagged scats col l ected duri ng the study were 
l ocated a l ong Sugarl and Mounta i n and Bent Arm tra i l s .  The scats 
were probabl y dro pped by bears ca ptured a l �ng these tra i l s .  However , 
s i nce i t  was not poss i bl e  to i denti fy i ndi v i dua l  bears , the scats 
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cou l d have been dropped by dual -tagged bears captured i n  o ther secti ons . 
One dual -tagged scat was col l ec ted on  the Defeat Ri dge-Thunderhead 
Rou te i n  earl y Augu s t , 1 975 . The neares t  dual - tagged bear was cap­
tured on the Bent Arm Tra i l  approxi ma te ly  1 2  a i r-km to the northea s t .  
The two o ther dual - tagged sca ts co l l ec ted i n  the central s tudy area 
were l ocated on the west  s l ope of Bo te Mounta i n .  Al though these sca ts 
were co l l ected i n  the mi ddl e of  September , i t  was i mpos s i bl e  to 
determi ne when they were depos i ted . These scats cou l d represent 
bear i mmi grat ion  i n to the central s tudy area from more o u tl yi ng 
secti o ns . 
The l ocati o n  of  radi oac ti vel y- tagged scats provi des a uni que 
method for s tudyi ng the movement of  bears i n  the Pa rk . The techn i que 
of  rad i oacti ve feces-tagg i ng requ i res that an an ima l  be captured on ly  
once . Add i t i o na l l y ,  l ocati ons determi ned by the  col l ecti o n  of  tagged 
scats can be carri ed out  wi th mi n i mum i nterference to the ani mal . 
F .  EVALUATION OF MOVEMENTS DETERM I NED BY 
RAD IOACTIVE  TAGGI NG TECHN IQUE  
Several factors l i mi ted movement and  d i spersal i nformat ion  
gl eaned from th i s  study . The ava i l abi l i ty of  on ly  two radi o i soto pes 
as  s u i tabl e feces tags made i t  i mposs i bl e  to i denti fy i nd i v i dua ·l bears . 
Movement patterns cou l d be descri bed on ly  i n  general terms . Therefo re , 
l ocat ions o f  tagged scats were presented as 1 the mi n i mum and maxi mum 
d i s tance a bear moved from a poss i bl e  capture s i te .  Marcum (1 974 ) 
a ttempted to i nd i v i dual i ze bears by varyi ng the amount  of i so topes ad­
mi n i s tered . Resu l ts were uns uccessfu l due  to  the  i nd i v i dual  vari ati o n  
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in excretion rates , changes i n  excreti on  due to daily metabol ic changes , 
and changes in the ratios of d ual -inj ected isotopes due to time . Other 
studies  ( Lengemann 1 970b , Mishima and Odum 1 96 3 ,  Pul l iam et a l . 1 969) , 
report a complex interacti on of environmenta l and/or bio l ogical factors 
such as  age , sex , amb i ent temperature , or body s ize may affect the 
a s s imil ation , retention , and excretion rates of isotopes . 
Ana l ys is of scat sampl es col l ected from recaptured anima l s ,  or 
from Index Routes prior to each trapping season reveal ed detectabl e 
amo unts of 65zn from bears inj ected the previous year .  Nel l is et a l . 
( 1 967) determined that rabbits injected with 65zn excreted detectabl e 
amounts of rad ioactive materia l s  for 400+ days . Counts of rad ioactivity 
( disintegrations  per mi nute) were kept con servative in this study to 
e l iminate the year to year 1 1Carry-over11 probl em.  S ince 54Mn has a 
much shorter b i o l ogical hal f- l ife than 65z n ,  it appeared to be e l iminated 
much more qu ick ly  and was undetectabl e in scats of recaptured anima l s 
the fol l owing year "  
Scats col l ected on Index Routes  represent util ization of  the 
tra il d uring the previ ous two week period . On the other hand , most 
off-tra il scats were col l ected in August and September , Col l ection 
in this manner gave no accurate ind ication when the an imal was present.  
For examp l e ,  two dual -tagged scats col l ected on the west s l ope of Bote 
Mounta in in September were composed primarily of squawroot and berries . 
Since squawroot and berries are general l y  earl y summer food of bears , 
these scats cou l d  represent movement into the area in earl y s ummer.  
To  adequate ly  describe movement patterns and home range shifts u sing 
radioisotopes , there must be a s ufficient n umber of  f i nds (i . e . , 
tagged feces ) wi thin a peri od of ti me .  
G. MOVEMENT PATTERNS DETERM I NED BY RADIOTELEMETRY 
Transmi tters were attached to 8 bears in 1 97 5  to del i neate 
summer home ranges and to monitor bear mixing between the two water­
sheds in the cehtral study area (Tabl e 7 ) .  Radiocol l ared an i mal s 
conti n ued to be rad i otracked by another researcher to determi ne 
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fal l  movements , den ecol ogy , and s pri ng movements fo l l owing den 
emergence , Duri ng the study some readings were obta i ned for a l l radi o­
col l ared a n i ma l s ,  Locati ons of 3 adu l t ma l es were too i nfrequent to 
adequate l y  descri be these an i ma l s '  home ranges . Bear No . 37 , outfitted 
with a rad i otransmi tter i n  September 1 974 for a den s i te study , was 
rel ocated wi th i n  the centra l study area in summer 1 975 , and a l so 
radiotrac ked . The movement parameters o f  bears are summari zed i n  
Tabl e 7 .  
Bear No . 3 7  was a 6 . 5 year o l d  adu l t  fema l e  captured on 1 3  
September 1 974 a l ong Bote Mo unta i n  Road ; the bear ' s  ri ght paw was 
mi s s i ng .  The an i ma l  we i ghed onl y 29 . 5 kg and wa s th i n ,  She denned 
during the wi nter on  the west s l ope of Bote Mounta i n  approxi mate ly  
1 . 2 k m  from the captu re s i te .  The summer home range , wh i c h  i ncl uded 
the den s i te from the previ ous  wi nter, encompassed on l y  1 88 ha (465  a ) 
and was the sma l l est recorded for any bear . The home range wa s 2 . 1  km 
l ong and 1 . 4 km w ide (F i g .  9 ) . Bear No . 37  was not captured i n  1 97 5  
a l though her home range i nc l uded a n  area that wa s i ntens i ve l y  trapped . 
Al l l ocations except one were in the Laurel Creek watershed . By the 
Tabl e 7 .  Movement parameters of bears rad i o trac ke d  i n  the Great Smo ky Mo unta i ns Nati onal  Park d uri ng 
Summer 1 975 
No . of 
Bea r Study Age bea r Mi n .  home Home range Home range Mean Range 
no . peri o d  Sex (yea rs ) l ocati ons range ( ha )  l ength ( km)  wi dth ( km) ( km) ( km )  
37  8/ 9/75-9/1 0/75 F 6 . 5  1 3  1 88 2 . 1  1 . 4 0 . 93 0 . 2-2 . 1  
60 7/1 0/75-9/l 0/75 M 3 . 5  28 51 7 4 . 1  2 . 3  1 . 29 0 . 2 - 2 . 5  
6 1  7/1 1 /75-8/ 26/75 M 5 . 5  l l a 953 7 . 5  2 . 1 l .  78 0 . 6 -2 . 6  
6 3  8/ 1 /75-8/30/75 F 9 . 5  1 9  540 4 . 7  2 . 3  L 51 0 . 2-4 . 8  
64 7/28/75-9/1 0/75 F 1 1 . 5  27 620 5 . 0  2 . 3  1 . 40 0 . 4 -2 . 8  
6 5  8/1 6/75-9/30/75 M 4 . 5  6 b 
6 7  8/l l /75-8/29/75 M 4 . 5  1 2  2 74 3 . 9  1 . 5 0 . 90 0 . 3-2 . 8  
68 8/ 9/75-8/30/75 M 5 , 5  5 
69 8/1 5/75-8/ 29/ 75 M 5 . 5  7 
a l nc l u des one recapture . 
b i ns u ffi c i ent da ta . 
� � 
F i gure 9 .  Home range of No .  37 , a n  adul t femal e bea r ,  rad i otracked duri ng summer 1 975 i n  the 





mi ddl e of September the transmi tti ng s i gna l  had become wea k  and d i ffi ­
cu l t to i dent i fy ,  
Bear No , 6 0  was a 3 . 5 year ol d subadu l t  ma l e  captured i n  the 
Laurel Creek watershed on 8 J u l y  1 975 , The an imal  req u i red severa l  
i njections  o f  Sernyl an before he was properl y i mmob i l i zed . No . 60 
wei ghed 47 . 7  kg and appeared i n  good phys i ca l  condi t ion , The summer 
home range i ncl uded a 5 1 7 ha (1 276  a )  area , 4 . 1 km l ong  and 2 . 3  km 
wi de (Fi g .  1 0 ) ,  No , 60 exhi bi ted no d i st i nct center o f  acti v i ty ,  but 
appeared to ut i l i ze his  home area somewhat even l y .  Movements ranged 
from 671 m to 1 097 m el eva t i on s ,  I n  J u l y  No . 60 1 s  movements were 
restri cted to the wes t  s l ope of Bote Mounta i n  i n  the Laure l  Creek 
watershed . I n  August  No . 60 was l ocated i n  the WPLR watershed . Several 
l ocat ions  i n  l ate August pl aced the an i ma l  i n  the vi c i n i ty of  Defeat 
Ri dge Tra i l .  
Bear No . 61 was a 5 , 5  year o l d adul t ma l e  captured o n  8 Ju ly  1 975  
i n  the Laurel Creek wate�shed , He was captured at 1 280 m e l evat i on , 
the hi ghest capture s i te of rad i oco l l ared bears . No . 6 1  wei ghed 
59 . 1  kg and appeared i n  good phys i cal cond i t i on . Thi s bear had been 
captured twi ce the previ ous  s ummer duri ng whi ch ti me he ga i ned 20 . 5  kg . 
Summer movemen ts based on 1 1  l ocations  i nc l uded a 953 ha (2355 a )  area . 
Home range l ength was 7 . 5  km and home range w idth wa s 2 . 1  km (Fi g .  1 1 ) .  
After bei ng captured , No , 6 1  was never l ocated i n  the Laure l  
Creek  watershed agai n .  Most movements were wi thi n the WPLR watershed 
at mi ddl e el evati ons . Li ke No . 60 , bear No . 6 1  appeared to have no 
d i s ti nct center of acti v i ty .  I n  the mi ddl e o f  Augus t  No . 6 1  apparent ly  
l eft the centra l  study area . I n  l ate August ,  No . 6 1  was l ocated i n  

" 
F i gure 1 1 . Home range of No .  61 , an adul t mal e  bear , rad i otracked duri ng s ummer 1 975 i n  the 
Grea t Smoky Mounta i ns Nat i o nal Park . � co 
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the adjacent waters hed , the Mi ddl e Prong of the L i tt l e Ri ver . No . 61  
was recaptured near Green Camp Gap on 1 3  September 1 975 . Thi s recapture 
s i te was over 7 km from the ori g i na l  capture s i te .  
No . 63 ,  a 9 . 5  year o l d fema l e ,  was captured o n  1 9  J u l y  1 975 . 
She was captured i n  the Laure l  Creek watershed at 580 m e l evat ion , the 
l owest  e l evati on of  a capture i n  the cen tra l study area . Thi s  bea r  
wei ghed 59 . 1  k g  and was rel ati ve l y  fat for thi s  t ime of  year .  Her 
movements encompas sed an area 4 . 7  km l ong , 2 . 3  km wi de ,  and an area of 
540 ha ( 1 333 a )  ( F i g .  1 2 ) . The home range was genera l ly  o utl i ned on 
three s i des by Laurel Creek Road , Tremont Roa d ,  and Bote Mounta i n  Roa d .  
No . 63 ' s  range i ncl uded the l ower e l evat ions  i n  the central study area . 
She appeared to have a center of acti v i ty around Fodderstac k Mounta i n  
(e l e vat ion 732 m ) . No . 6 3  made a l ong movement on 1 1  Augu s t ,  coveri ng 
3 . 4  km in a 24 hour peri od . No . 63 denned duri ng the wi nter on the 
north s l ope of Fodderstack Mounta i n .  Thi s den was l ocated wi thi n her 
s ummer home ran ge . 
Bear  No . 64 was an 1 1 . 5 year o l d fema l e  wei ghi ng 40 . 9  kg when 
captured i n  the WPLR watershed on 1 9  Ju ly  1 975 . She a ppeared i n  good 
phys i ca l  condi t i on a l though rel ati ve ly sma l l for an adul t bear . Thi s 
bear was l ocated 2 7  ti mes between 28 Ju ly  and 1 0  September .  Her summer 
home range i ncl uded 620 ha ( 1 532 a ) .  Home range l ength was 5 . 0  km 
and home range width was 2 . 3  km ( Fi g .  1 3 ) .  Except for one l ong movement 
west  near Laurel Creek Road , thi s bear ' s  summer range was l i mi ted to 
the WPLR waters hed . No . 64 ' s  center of  act i v i ty appeared to be the 
val l ey between Bote· Mountai n  and Defeat  Ri dge . Occa s i onal  movements 
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up  the east s l ope of Defeat R idge were a l so recorded . No . 64 denned 
on the west  s l ope of Defea t Ri dge withi n  her summer home range . 
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Bear No . 67 , a 4 . 5  year o l d  adu l t ma l e ,  was captured on 1 August  
1 975 in  the  WPLR watershed . He we i ghed 61 . 4  km and appeared i n  good 
phys i ca l  cond i t i on .  Th i s  bear had been captured i n  September ,  1 974 
at  whi ch ti me a radi otransmi tter was attached to the an i ma l . When 
captured i n  1 975 , 0 . 9 km for the 1 974 capture s i te ,  the transmi tter 
col l ar was sti l l  attac hed but the battery un i t  had been knoc ked off . 
The 1 2  recorded movements of No . 67 were l imi ted to a 274 ha 
{677 a ) area . The home range meas ured 3 . 9  km l ong and 1 . 5 km wi de 
( Fi g .  1 4 ) .  Th i s  s ummer range i nc l uded both  east and west  s l opes of 
Bote Mounta i n  wi th no apparent geogra phi cal  feature�_ of the terra i n  
act i ng a s  a boundary . On 2 8  August ,  No . 6 7  made a 2 . 4  km movement 
west toward Cades Cove.  After 29  August , the bear was never l ocated 
i n  the cen tra l study area . 
Three adul t ma l es ,  Nos . 65 , 68 , and 69 ,  were l ocated too i n fre­
quently  to estimate home ran ges . A l l these an ima l s were captured on 
Bote Mounta i n  wi th i n  1 . 2 km of  one another . Bear No . 65 was a l arge 
an i ma l  for h i s  age and appea red to have a wide range . F i ve l ocati ons 
of thi s  bear were on Bote Mounta i n .  Another l ocati on p l aced the bear 
across  Laurel Creek Road near Tu rkeypen Ri dge . The maxi mum d i stance 
between l ocati on s was 5 . 4  km . 
Bears No . 68 and 69 ,  both 5 . 5  years ol d ,  were on l y  l ocated a 
total of 1 2  t imes . After capture , nei ther an ima l  retu rned nea r i ts 
capture s i te .  Both anima l s appeared to occupy the l ower port i on of 
Defeat Ri dge between 540 and 850 m el evati on . I t  was often poss i bl e  
lJ 
Fi gure 1 4 .  Home range of No . 67 , an adu l t ma l e bear , rad i otracked duri ng summer 1 975 i n  the 
Great Smoky Mountai ns Nat i o na l  Park . U1 w 
to obta i n one az imuth read i ng on these bea rs , but attempts to obta i n  
a second readi ng were genera l l y  negat i ve .  
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Summer home range s i ze of adul t fema l es i n  the GSMNP avera ged 
499 ha ( 1 233 a ) . One fema l e had a sma l l home range of on ly  1 88 ha 
( 465  a ) . The sma l l s i ze of thi s home range may have been a resu l t of 
the an ima l  • s  phys i cal cond i ti on .  Home ranges o f  adul t fema l e  bears 
a gree favorabl y wi th res ul ts obta i ned by Beeman ( 1 97 5 )  i n  the same 
s tudy area . He reported an average home range s i ze of  72 1  ha ( 1 781  a ) 
for 7 adu l t fema l es i n  the Pa rk . I n  Wa sh i ngton , Poek l er and Hartwel l 
( 1 97 3 )  estimated an average summer home range of  484 ha ( 1 1 96 a ) 
for fema l e s .  Ernest ( 1 973 ) reported two adul t femal es averaged 
1 537 ha { 3796 a ) i n  Georgi a ,  I n  Pennsyl van i a ,  Korde k ( 1 973 )  estimated 
an avera ge home range of 1 994 ha ( 4926 a ) for 2 adu l t fema l es .  
Average home range l ength o f  4 . 6  km i s  l ess  than reported by 
Beeman ( 1 975 ) ,  but greater than a s i mi l a r mea surement used by Jonkel 
and Cowan ( 1 97 1 ) i n  the spruce-fi r b i ome of Mon tana . The mean d i stance 
between sequenti al l ocat i ons  for adul t fema l es agrees wi th resul ts 
obta i ned by Ma tu l a  et a l , ( 1 974)  i n  Pennsyl van i a .  
The cal cul at ion o f  home range i s  a n  approx i mati on and the s i ze 
s h i fts wi th season and condi ti ons . Compa ri sons of home range show a 
l a rge vari at ion i n  s i ze ,  Part of  th i s  var iab i l i ty between estimated 
home ranges i s l i ke ly  due to di fferences i n  methodol ogy . I n  any bear 
hab i ta t ,  the qual i ty ,  quanti ty, _ and di stri buti on of food probably  
determi nes the mi n i mum home range s i ze .  There i s  cons i derabl e habi tat  
d i vers i ty in  the GSMN P ,  Hab i tat d i vers i ty ,  and  i ts i n terspers i on ,  are 
probab ly  the key factors i n  determi n i ng home range s i ze ;  home ranges  
are smal l becau se a l l the an ima l • s  requi rements can be met i n  a 
rel at i ve ly  sma l l a rea . 
The home range s i ze of the onl y  subadu l t mal e  rad i otracked was 
51 7 ha ( 1 276 a ) .  Thi s bear appeared to have establ i s hed a home range 
s i nce h i s  movements were confi ned to a wel l -defi ned area . Beeman 
( 1 975 ) found the home range of 5 subadul t  ma l es exh i bi ted wi de vari a­
ti ons  i n  s i z e .  Home range s i ze ranged from 228 t o  1 080 h a  ( 563 to 
2668 a )  and averaged 650 ha ( 1 606 a ) . I n  Pennsyl van i a , Matu l a  et a l . 
( 1 974 ) a l so reported l arge vari ations  i n  subadu l t  ma l e  home range 
s i zes . The average home range s i ze of 3 subadu l t mal es wa s 561 8 ha 
( 1 3 ,876 a ) . 
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Two adu l t  ma l es successful ly  rad i otracked had  an average summer 
home range of 61 4 ha ( 1 5 1 5  a ) .  Three adu l t mal es were l oca ted too 
i nfrequentl y  to determi ne thei r home ranges . The home range s i ze  of . 
adu l t mal es i s  rel at i vely sma l l  compared to other stud i es . In  the 
Park Beeman ( 1 97 5 )  estimated one adul t ma l e  averaged 2 072  ha ( 51 1 8  a ) .  
Hardy ( 1 974 ) reported an adu l t ma l e  i n  eastern North Carol i na covered 
1 7 , 500 ha ( 43 , 225  a ) .  Kordek ( 1 973 ) estimated the home range of mal es 
i n  Pennsyl van i a  averaged 1 4 ,763 ha ( 36 ,464 a ) .  
Al l rad i ocol l a red bears di spl ayed some home range overl a p  with  
at l east one  other radi ocol l ared bea r .  The northern boundary o f  No . 
64 1 s  home range overl apped wi th the sout hern boundary of No . 63 • s  home 
range ( F i g .  1 5 ) .  Al though the home range of the two femal es  overl apped , 
they were not usual l y  s imu l taneou s ly  found i n  the area of overl a p .  On 
one occa s i on the an imal s were est imated to be wi thi n 0 . 6  a i r- km of 
one another .  Each bear • s  center of  act i v i ty was approx imatel y  3 to  3 . 5  km 
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a part . Large porti ons of the i r  home range appeared to be used exc l u­
s i ve l y  by on ly  one fema l e .  Bear No . 37 ' s  home range showed no overl ap  
wi th e i ther No " 63 or  No . 64 . 
Home ranges o f  ma l e  bea rs overl apped wi th other mal es and wi th 
fema l es .  Fi g "  1 6  i l l us trates the spati a l  rel ati on s h i p  of ma l e  bears 
rad i otrac ked in the GSMNP " The home range of No . 61  and No . 67 , both 
adu l t  mal e s ,  d i spl ayed no areas of overl a p .  The home range o f  No . 60 , 
a s ubadu l t  mal e ,  was overl apped on the ea st  by No " 61  and on the west  
by No . 67 . Bear No " 60 appeared to have onl y  a sma l l a rea that was 
used excl us i ve to other ma l es "  
Other stud ies  have found that bears have overl app i ng home ranges . 
Jonkel and Cowan ( 1 97 1 ) reported cons i derabl e home range overl ap between 
adul t ma l es and fema l es but mi n i ma l  overl ap  between adu l ts of the same 
sex . I n  Ma i ne ,  Spencer ( 1 955 ) suggested that there was a great deal 
of range overl ap  among bears . Beeman ( 1 975 ) found that ma l es range 
wi der than fema l es and the home range of adul t mal es may cross the 
boundar ies  of severa l fema l es .  
The extent of bea r i nterchange between the two waters heds 
depended on the behav ior of i nd i v i dual bears . Three fema l e  bears 
rad i otracked i n  thi s study showed l i ttl e i n terchange between the water­
s heds . Beeman ( 1 975 ) suggested Bote Mo unta i n  may be a geographi cal  
boundary sett i ng movement l i mi ts in  some bear home range . Genera l l y  
the bears ' movements were confi ned to one wa ters hed . I n  thi s study 
when fema l es d i d  cross Bote Mounta i n ,  they q u i ckly returned cl oser to 
the acti v i ty center of the i r  home range . These movements across Bote 
Mounta i n  probab ly  refl ect expl oratory movements of the bears . Bear 
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No . 61 , an  adul t mal e ,  was never l acated in  Laurel Creek watershed 
after h i s capture . The an ima l  eventual l y l eft WPLR watershed and was 
l ocated i n  the adjacent watershed to the east . Bears No . 60 and No . 67 
appeared to uti l i ze a reas in  both watersheds . I n  the mi ddl e of August  
No . 60 res tr i c ted h i s  movements to  the  h i gher el evati on s  on the  west 
s l ope of Defeat Ri dge .  Bears No . 68 and No . 69 were never l ocated near 
Bote Mounta i n  after they had been captured . The i r  movements appeared 
to be l i mi ted to a remote secti on of the centra l study area . 
Home ranges of bears determi ned by radi otel emetry may exp l a i n  
some of  the d i s tri bution  o f  tagged scats . Ei ghteen s i ng l e-ta gged scats 
54 65 ( 4-- Mn and 1 4-- Zn ) were col l ected on the  wes t  s l ope of Bote Mounta i n  
between Hi ckory Tree Gap and Sandy Gap .  The home range of No . 37 ( 65zn­
tagged ) ,  No . 60 ( 65zn-tagged ) ,  and No . 67 ( 54Mn-tagged ) i nc l uded thi s 
section  of  Bote Mounta i n ( F i gs . 9 ,  1 0 ,  and 1 4 ) . Add i t i ona l l y ,  1 4  
i n d i v i dual bears were captu red and tagged wi thi n 1 . 0 km of  H i c kory Tree 
Gap dur i ng the study . The h i gh i n c i dence of tagged scats , capture 
resu l ts ,  and the i nc l us i on of thi s  area i n  3 bears • home range i nd i cate 
h i gh uti l i zati on i n  summer .  I t  has been prev i ous ly  suggested that the 
ava i l ab i l i ty of preferred ea rl y summer foods i s  probab ly  the attract i on 
to the area . 
Twenty-one 65zn- tagged scats and 6 54Mn- tagged scats were col l ected 
on the Defeat Ri dge-Thunderhead I ndex Route . Approxi matel y 75 percent 
of  these scats were col l ected i n  August  and September . Bear No . 60 was 
l ocated near Defeat Ri dge Tra i l  i n  l ate August  on several occa s i on s . The 
home range of No . 61 ( 65zn-tagged ) i nc l uded a l most  the enti re l ength of 
Defeat Ri dge Tra i l  ( F i g .  1 1 ,  p .  48 ) .  Bear No . 64 ( 54Mn-tagged ) was a l so  
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l ocated severa l t imes  near Chi mney Rocks , at the eastern end of Defeat 
Ri dge Tra i l ( Fi g .  1 3 , p. 51 ) .  Si nce both rad io l ocat i ons and tagged 
scats were genera l ly  obta i ned i n  August and September , they may represent 
s h i ft i ng home ranges in response to sea sona l l y ri pen i ng foods . 
H .  EXTENDED SUBADULT MOVEMENTS 
Extended movements of two s ubadul t ma l es were recorded dur i ng 
the study peri od .  Bear  No . 1 6 , a 2 . 5  yea r ol d ma l e ,  was i n i ti a l l y  
captured o n  1 1  November 1 972 by t h e  Georgi a  Game and Fi s h  Di vi s i on .  
The an i ma l  wei ghed 35 . 5  kg when rel eased i n  the Col l man  Ri ver Wi l d l i fe 
Management Area . The rel ease l ocati on was approximatel y  1 . 2  km from 
the Georg i a-North Caro l i na boundary .  Bear No . 1 6  was recaptured a l ong 
Defeat Ri dge on 2 July 1 974 . H i s wei ght wa s estima ted to be 45 . 4  kg 
and the a n i ma l  a ppeared thi n .  The mi n i mum d i s tance between the rel ea se 
poi nt i n  Georg i a  and the ca pture s i te i n  the GSMNP was approxi mate l y  
4 5  a i r-mi l es ( 72 a i r- km ) . The Nantahal a and Cherokee Nati onal  Fo res ts 
occupy l arge areas between the rel ease and capture l ocati ons .  These 
areas woul d  afford some protection  to the an ima l . Si nce most of the 
probabl e  travel route i s  mounta i nous terra i n ,  the actua l d i stance between 
the two l ocat i ons i s  greater than the fi gure gi ven above . 
Bear No . 52 was a 2 . 5  yea r o l d ma l e  captured a l ong  U . S .  441 on 
the North Caro l i na s i de of the Par k .  The an i mal  was captured on 3 Ju ly  
1 97 5  and  wei g hed 50 . 0  kg . Nati onal Park  Servi ce personnel rel eased 
the bear at School house Gap a l ong the Park peri phery .  Th i s  l ocat i on 
was over 33 a i r- km from the capture s i te .  On 2 August  1 975 , No . 5 2  was 
k i l l ed by l aw enforcement offi cers i n  Newport , Tennes see . Thi s l ocat i on 
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was approx i mate l y  42 a i r-mi l es ( 67 a i r-km )  northeast of the rel ease 
s i te .  The an ima l  moved an average of 2 . 3  km per day duri ng th i s  30-day 
per i od . Any route the an ima l  t ravel ed i nvol ved mov i ng through  area s 
of  h i g h  human popu l at i on dens i ty .  At some t i me the bear cros sed 
heav i l y-travel l ed Interstate 4 0 .  
Beeman ( 1 975 ) eva l uated homi ng abi l i ty o f  bears i n  the GSMNP .  
I n  h i s study d i stance transpl anted and i nexper i ence o f  t he bear i n ­
fl uenced homi ng success . Seventy percent o f  the i nexperi enced ma l es 
transp l anted over 30  km d i d  not home . 
I .  D I EL ACT I V I TY 
A tota l of  455 act i v i ty read i ngs  were recorded for t he 8 bears 
outfi tted wi th  rad i otransmi tters , Act i v i ty was recorded for a l l 
an ima l s when po ss i b l e ;  however , most  read i ngs  were ta ken from two adu l t  
fema l es ,  one adu l t  ma l e ,  and one subadul t mal e ,  D i u rnal  act i v i ty 
read i ngs  were recorded i n  conj unct i on wi th az imuth read i ngs  for bear 
l ocat i ons . Add i t i onal dayt i me read i ngs  were taken hour ly  for 1 0  to 1 2  
hour per i ods . Nocturnal read i ngs  were usua l l y  ta ken hour ly  from a 
s i ng l e tel emetry stat i on where several an ima l s cou l d be mon i tored 
s imu l taneou s l y ,  
Rad i oco l l ared bears were s i gn i f i cantl y  more act i ve dur i ng d i u rna l  
than  nocturnal peri ods ( X = 82 . 81 , P � . 05 ) . Peaks of  acti v i ty i nd i cate 
crepuscu l ar  hab i ts of bl ack  bears i n  the GSMNP ( F i g .  1 7 ) ,  Act i v i ty 
i ncreased s hortly befo re sunr i se , and pea ked between 0600 to 1 000 hr  and 
1 500 to 1 900 h r .  Act i v i ty . l evel s dec l i ned after dar k  and reac hed a l ow 
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01 00 to 0500 hr  cause the acti v i ty duri ng th i s  t ime to appear rel ati ve ly  
h i gh . Reco rded nocturnal ac ti vi ty general l y  occurred duri ng one c l ear 
n i g h t  wi th a ful l moon . 
Act i v i ty l evel s i ncreased s hortl y  before dawn , probab ly  when a 
suffi c i ent amount  of  l i gh t  enabl ed bears to beg i n  feedi ng . Arms trup and 
Beecham ( 1 976 ) s uggested bl ack  bear forag i ng peri ods were l argely  de ter­
mi ned by the ani mal • s  perceptual abi l i ti es . Consequentl y ,  fo rag i ng acti v� ­
ti es peak duri ng daytime . Addi ti onal l y ,  acti v i ty pa tterns centered 
aro und earl y morn i ng and eveni ng feedi ng peri ods enabl e bears to avo i d  
h i gh s ummer tempera tures i n  the Park . L i nderman ( 1 974 ) s uggested Al a s ka 
gri zzl y bears ( Ursus arctos ) may reduce act i v i t i es i n  response to h i gh 
summer temperatures . Bl ac k  bear acti v i ty i n  th i s  s tudy appears  to 
decrease i n  the mi ddl e of the afternoo n .  Duri ng th i s t i me bears probab ly  
uti l i ze beddi ng s i tes ( descri bed l ater ) . 
Resu l ts of  o ther s tudi es present confl i cti ng descri pti ons of bl ack  
bear acti v i ty pa tterns . Poekl er and Hartwel l ( 1 9 73 ) found bears i n  
wes tern Wash i ngton  to be acti ve 90 percent of  the ti me duri ng the day . 
Add i t i onal l y ,  they s ugges t bears are i nacti ve for l ong per i ods at n i gh t .  
I n  Idaho , Ams trup and Beecham ( 1 976 ) reported peaks o f  acti v i ty occurred 
at 0800 and 2 1 00 hr . Acti v i ty reached i ts l owes t  l evel between 01 00 
to 1 400 hr . However , Eri c kson ( 1 96 5 )  suggests Al a s ka bl ack  bears are 
noc turnal . S i mi l arl y ,  Rogers ( 1 970 ) attri buted nocturnal acti vi ty 
patterns to bears i n  Mi nnesota . I n  the GSMN P ,  Beeman ( 1 975 ) found 
bears to frequentl y be acti ve duri ng any part of the day or n i gh t .  
Pa rt of  the var iab i l i ty i n  acti vi ty patte rns may be a ttri buted 
to d i fferent methods of data col l ec ti o n .  The s tudi es ment ioned above 
64 
rel i ed on v i sual  observat i on ,  i ntegr i ty of the rad i o  s i gnal , or  a 
sequence of  rad i ol ocat ions  at spec i fi c  t i me i nterva l s o  V i sua l o bserva­
t i ons may be b i ased toward a few an ima l s  wh i c h  take advantage of 
art i fi c i a l  food source s . For exampl e ,  i n  Yel l owstone Nat i onal  Park , 
campground bears exh i b i ted a noctu rnal feed i ng pattern ( Barnes and Bray 
1 967 ) .  V i sual  observa t i on of wi l d  bears i n  the densel y forested GSMNP 
i s  uncommon ; when the an ima l s are observed , v i s i b i l i ty i s  l i mi ted to 
on l y  a few meters . 
Observati ons  of bear act i v i ty based on  the i ntegri ty of rad i o  
s i gnal s i s  l arge l y  subj ecti ve . I n  mounta i nous  terra i n ,  rad i o  contact 
i s  often i ntermi ttent , and 1 1 bounc i ng 11 s i gna l s  requ i re s k i l l fu l  i nter­
pretat i on . I n terpretation of  bear act i v i ty based on a sequence of  l oca­
t i on s  i s  often i mpos s i bl e  to obta i n . I n  the GSMNP ,  Beeman ( 1 97 5 )  
reported t h e  attempted sequence of one bea r l ocation per hour was 
frequentl y  not ach i eved . Add i t i onal l y ,  t h i s method . measures bear 
act i v i ty on ly  when the an imal  moves . Restr i cted bear movement assoc i ated 
wi th  feed i ng i n  a sma l l  berry patch or around mast-produc i ng trees 
wou l d be i nterpreted as  i nacti ve . 
The advent of  acti v i ty-mon i tori ng dev i ces  on radi otransmi tters 
greatl y fac i l i tates the i nterpretation  of act i v i ty patterns .  As l ong 
as  the rad i o  s i gnal  can be heard , however wea k t hat s i gnal  may be , an 
act i v i ty readi ng can be recorded . Th i s  dev i ce requ i res  on ly  one read ing  
need be  obta i ned . Act i v i ty based on  movement requi res at l east two 
az i muth  read i ngs . Add i t i onal l y ,  by pl ac i ng onesel f i n  a strateg i c  
pl ace , act i vi ty read i ngs  on several an imal s can be recorded from one 
l ocat i on .  S i gnal d i srupt i on ( change ) , i nterpreted a s  an acti ve read i ng ,  
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i s  ach i eved when the an imal  moves i ts head vert i cal l y o  T h i s a l l ows 
act i v i ty around a restri cted feed i ng s i te to be i nterpreted a s  such . 
J .  BEDD I NG S ITES 
Thi rteen b l ack  bear bedd i ng s i tes were l ocated whi l e  searc h i ng 
for off-tra i l  scats (Tabl e 8 ) . Beds were genera l l y  i dent i fi ed by the 
presence of  two or more scats on the edge of a depres s i on o Other bear 
s i gn s  such  as  game tra i l s  or  d i gg i ngs were a l so  observed near most 
bed s . 
E i ght  depress i ons u sed as  beds were c reated by uprooted chestnut 
trees ( Castanea dentata ) .  Two beds were l ocated bes i de roc k-outcrops . 
Anot her depress i on wa s l ocated on the uph i l l  s i de of  a l arge tu l i p  
popl ar (Liriodendron tuLipifera ) .  Most beds were l ocated i n  thi ck l y 
forested , remote secti ons of the central study area . Two beds , how­
ever , were i n  rel at i ve ly  open s i tuat ions ; one on the nonma i nta i ned 
Bent Arm Tra i l  and another approxi matel y 1 5  m from Bote Mou nta i n  Road . 
Th i s bed , i n  the m i dd l e of  a berry patc h ,  was ut i l i zed by a bear 
wi t h i n  fou r  days of i ts d i scovery .  Two fresh  scats around the bed 
cons i sted of berr i es . The descr i pt i on of a s i ngl e day bed i n  the 
Southern Appal ach i ans  of northern Georg i a  i s  s i mi l ar to beds l ocated 
i n  the GSMNP ( Ernest 1 973 ) . Th i s  bed was an oval -shaped depress ion , 
1 . 2 m l ong and 0 . 6  m wi de , on the uph i l l  s i de of a stump , Bedd i ng s i tes 
used by o ther s pec i es have been descri bed . Tayl or ( 1 956 ) br i efl y 
descri bed wh i te- ta i l ed deer ( Odocoi Leus virginianus ) summer beddi ng s i tes . 
These  beds were general l y  o n  dry ,  smooth ground and often had several 
trees around the s i te .  I n  some i ns tances deer droppi ngs were l ocated 
nearby . 
Tabl e 8 .  Descr i pti on o f  bl ack bea r bedd i ng s i tes l ocated wi th i n the Great Smo ky Mounta i ns Na ti onal Park 
Measurements 
Date l ength x wi dth No , sca ts 
l ocated Locat i o n  x depth (m ) Contents near bed Forest  type Other bear s i gns 
8/ 7/ 1 974 Bote Mtn 2 . 4x0 . 5x0 . 3  l eaves 3 C l osed oak  
8/ 1 0/ 1 9 74 Bote Mtn 4 . 6xl . 2x0 . 5  l eaves 2 Cl osed oak  game trai l s  i n  area 
8/ 22/ 1 9 74 Bote Mtn 0 . 9x0 . 6x0 . 2  l eaves 3 Cove hardwood game tra i l  through  bed 
8/ 22/ 1 9 74 Bote Mtn 0 . 9x0 . 6x0 . 2  1 ea ves 3 Cove hardwood 
9/ 9/ 1 9 74 Bote Mtn l . 8x0 . 9x0 . 3 l ea ves 4 C l osed oak game tra i l through bed 
6/ 1 2/ 1 975 Bent Arm Tr 1 , 2xl . 2x0 grass  4 C l osed oak and 
northern hardwood 
eco tone 
8/ 1 1 / 1 9 75 Bote Mtn 0 . 9x0 . 9x0 berry pl ants 2 Open oak-p i ne 
9/ 8/ 1 975 Bote Mtn l , 8x0 . 9x0 . 2  l ea ves 3 Cl osed oak  game tra i l through bed 
9/ 8/ 1 975  Bote Mtn 0 , 9x0 . 6x0 bare soi  1 4 Cl osed oak game trai l through bed 
9/ 8/ 1 9 75 Bote Mtn 2 AxO . 9x0 . 5 l eaves 3 Cl osed oak game tra i l through  bed 
9/ 9/ 1 9 75 Bote Mtn 1 . 2xl . 2x0 . 2  p i ne needl es 3 Open oak-p i ne several d i ggi ngs wi th i n  
1 5  m of  bed 
9/ 1 0/ 1 9 75 Bote Mtn 2 . l x0 . 9x0 . 9  l eaves 3 Cl osed  oak  game tra i l  through bed 





Bedd i ng ma teri a l  i n  mos t  cases cons i s ted of l eaves or p i ne 
needl es . However , there was no evi dence of  bears ra ki ng ma teri a l 
i nto the beds . Leaf content and depth i n  the depress i on appeared no 
deeper than the s urroundi ng forest  fl oo r .  
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Bears may use several d i fferent bedd i ng s i tes l ocated thro ughout 
the home range . On the o ther hand , one bed may be used for severa l 
consecuti ve days , parti cul ar ly  i f  the bed i s  nea r a favo r i te food source . 
Bears probabl y use these beds at  n i ght  when the a n i mal 1 S  acti v i ty 
i s  l owes t  and as  res ti ng s i tes duri ng the dayti me .  Dayti me acti v i ty 
decreases duri ng mi d -a fternoon .  Duri ng th i s  t ime bears may use  the 
s i te as  a res ti ng pl ace to avo i d  h i gh dayti me temperatures . 
CHAPTER V 
SUMMARY 
A s tudy to determi ne the movements , d i s persal , and acti v i t i es of  
the bl ack bear u s i ng rad i o i sotopes and  rad i o tel emetry was  conducted i n  
the GSMNP from June through September of  1 974 and 1 975 . The major 
object i ves of the s tudy were : ( 1 ) to descri be bear movements and areas 
of concentrated acti v i ty u s i ng rad i o i sotopes , ( 2 )  to del i neate the home 
range o f  rad i ocol l a red bears and de termi ne the extent of home range 
overl ap , ( 3 )  to accura tely determi ne acti ve a nd i nacti ve peri ods o f  
bears , ( 4 )  to eval uate sel ec ted rad i o i sotopes for u s e  as  radi oacti ve 
feces tags . 
The GSMNP co ns i s ts of  2072 s quare km of  mounta i nous  terra i n 
characteri zed by a d i vers i ty of  habi ta ts , There i s  cons i derabl e vari a-
ti o n  i n  both prec i p i tat ion  a nd temperature between areas  of l ow el evati on  
and  areas of  h i gh el evati on . The study area cons i s ted of  520 square km 
wi thi n the Tennessee porti on  of the Park l y i ng west  of U . S .  441 . Rad i o -
tel emetry a nd the col l ecti on  of  off-tra i l  scats were conducted i n  two 
wa tersheds separated by a major r i dgecre s t o  
Dur i ng the two-year s tudy a to tal of 8 2  i nd i v i dua l  bears were 
ca ptured a nd i njected wi th rad i o i sotopes . E i gh t  rad i ocol l ared bears 
were mon i tored from Ju l y  to the mi ddl e of September ,  1 975 . 
Two penned bears were i njected wi th 1 00 �c of e i ther 60co o r  
1 34cs . Both i so topes appear u nacceptabl e as  feces tags . The rapi d  
el i mi na t i o n  o f  60co made the i denti fi cati on  d i ff i cul t after two weeks  
pos t - i njecti o n . The el im i na ti o n  of  1 34cs was s l ower tha n  60co but the 
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l eacha bl e nature of  the i so tope reduces i ts effecti veness  as  a l ong­
term feces tag . Two addi t ional  i so topes , 1 09cd and 1 44ce , eval uated 
from a prev i o u s  s tudy ,  i n i ti a l l y  appeared sati s factory as feces tags . 
However , d iffi cul ty i n  the count i ng process i nterfered wi th the i denti ­
fi ca t ion  and quanti fi cati on  of these i sotopes . 
Prev i ous l y establ i s hed I ndex Rou tes accounted for 1 1 4 and 207 
bear scats i n  1 974 and 1 975 res pecti vel y .  Add i ti onal l y ,  360 and 226 
off-tra i l  scats were col l ec ted i n  1 974 and 1 975  respecti ve l y . The 
c l osed oa k and open oak-pi ne forest  types were the mos t  productive 
assoc i ati ons for col l ecti ng off- tra i l  scats . E i ghty- three of  the tota l 
scat sampl es col l ected were rad i oacti ve . Mo s t  scats were l ocated wi th i n  
3 . 5  km of a pos s i bl e  capture s i te .  Locati on  of  three scats revea l ed 
movements of a t  l ea s t  7 . 5  km . Based on the l ocat ion  of radi oac ti vely 
tagged scats , bears moved free ly  between two watersheds . Two porti ons 
of the central s tudy area s howed h i gh uti l i zati o n  by bears . 
Average s ummer home range s i ze of  adul t fema l es was 499 ha 
( 1 233 a ) . One s ubadul t mal e had a home range of  5 1 7 ha ( 1 276 a ) . 
Summar home range of  two adul t mal es averaged 61 4 ha ( 1 5 1 5  a ) .  Home 
range o f  three adul t mal es was d i ffi cul t to assess  due to thei r wi de­
rang i ng movements . 
Extended movements were reco rded for two s ubadu l t mal es . One 
bea r  rel eased i n  Georg i a  on 1 1  November 1 972 was captured i n  the 
central sttldy area on 2 J u ly  1 974 . Another bear , rel eased a l ong the 
Park peri phery ,  was shot  30 days l ater i n  Newport , Tennes see . 
Bears were s i gn i fi cantl y more acti ve duri ng d i u rnal than noctur­
nal per i ods . Ac ti v i ty pea ked after s unri se  and i n  l ate eveni ng . 
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Acti vi ty was l owes t  duri ng the n i ght . Th i s  crepusc u l a r  pa ttern enabl es 
bears to avo i d  h i gh dayt i me  temperatures . 
Thi rteen bear beddi ng s i tes were l ocated duri ng the study .  
Depress i ons crea ted by uprooted c hestnut trees were most commonly used 
as  bedd i ng s i tes . Contents of the beds were genera l l y  l eaves or pi ne 
needl es . Bears probably use these beds at ni ght and a s  resti ng s i tes 
to avo i d  h i gh dayt i me tempe ratures . 
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APPEND I X  
Tabl e 9 .  Max i mum and mi n i mum di s tance o f  rad i oacti vel y  tagged scat 
from capture s i tes i n  th e Great Smoky Mo untai ns Na t ional Park 
Mi n i mum Ma xi mum 
Da te Location d i s tance d i s tance Ta gged 
6/ 2 1 / 74 Bote Mounta i n  0 0 1  L 7  Zn 
7/0l / 74 Defeat Ri dge Tra i l  2 . 6  3 . 0  Mn 
7/ 1 0/ 74 Defeat Ri dge 0 " 5  4 . 4 Mn 
7/ 1 2/ 74 Defeat R i dge 0 , 4 4 , 3  Mn 
7/ 1 2/ 74 Defeat Ri dge 0 . 4  4 . 3  Mn 
7/28/ 74 Defeat Ri dge Tra i l 2 , 4 3 . 1  Zn 
7/ 28/ 74 De feat  Ri dge Tra i l 2 . 8 3 . 4  Zn 
7/ 28/ 74 Defea t  Ri dge Tra i l  1 . 6 3 . 2  Zn 
8/06/ 74 Bote Mo unta i n  0 . 8 3 . 8 Mn 
8/ 1 0/ 74 Bote Mountai n 0 . 6  4 . 9  Zn 
8/ 1 9/ 74 Defeat Ri dge Tra i l 2 . 5  3 . 2  Zn 
8/ 1 9/ 74 Th underhead Tra i l 3 . 2  3 . 8  Zn 
8/ 1 9/ 74 Defeat Ri dge Trai l 2 . 1  3 . 0  Zn 
8/ 1 9/ 74 Th underhead Tra i l 3 '  1 3 . 7  Zn 
8/ 2 1 / 74 Bent  Arm Tra i l  0 . 2  31 . 6  Mn , Zn 
8/ 23/74 Defeat Ri dge 1 . 2 5 , 0  Mn 
8/ 24/ 74 Bote Mounta i n  0 . 3  3 . 6  Zn 
8/ 24/ 74 Bote Mounta i n  0 . 3  3 . 7  Zn 
8/ 24/ 74 Bo te Mountai n 0 . 2  3 . 7  Zn 
8/ 24/ 74 Bote Mo unta i n  0 . 3  3 . 6  Zn 
8/ 24/ 74 Bote Mounta i n  0 . 2  3 . 6  Zn 
8/ 26/ 74 Bo te Mo untai n 0 . 2  3 . 8  Zn 
8/ 26/ 74 Bote Mo untai n 0 . 3  3 . 7  Zn 
9/08/ 74 Th underhead Tra i l 3 . 0  3 . 8  Zn 
9/1 2/74 Bote Mounta i n O A  3 . 5  Zn 
9/ 1 2/ 74 Bote Mo unta i n  0 . 4 3 . 6  Zn 
9/ 1 2/74 Bote Mountai n 9 . 5  1 9 . 9  Mn , Zn 
9/ 1 2/74 Bo te Mountai n L 4  3 . 0  Mn 
9/ 1 6/ 74 Bote Mounta i n  0 . 8  4 . 4 Mn 
9/ 1 9/ 74 Bo te Mountai n 0 . 7  3 . 5  Mn 
9/ 1 9/74 Defeat R i dge 0 . 8  3 . 4 Mn 
9/ 20/ 74 Bote Mounta i n 0 . 2  3 . 6  Zn 
9/20/ 74 Bote Mo unta i n  L 2  3 . 1  Mn 
9/20/ 74 Bote Mo unta i n  9 . 2  1 8 . 6  Mn , Zn 
9/25/ 74 Bote Mo unta i n  L l  3 . 2  Zn 
0/05/ 74 Bent Arm Trai l 1 . 7 30 . 4  Mn , Zn 
7/06/ 75 Sugarl and Mt . Tra i l 0 . 4  1 8 . 8  Mn , Zn 
7/06/75  Sugarl and Mt . Tra i l  0 . 3  1 8 . 5  Mn , Zn 
7/ 1 9/ 75 De feat Ri dge Tra i l 2 . 5  3 . 2  Zn 
7/ 1 9/ 75 Thunderhead Tra i l 2 . 8 3 . 3  Zn 
7/ 1 9/ 75 Thunde rhead Tra i l  2 . 9  3 . 9  Zn 
7/ 1 9/75  Sugarl and Mt . Tra i l  1 . 2 1 9 . 2  Mn , Zn 
8/01 / 75 Sugarl and Mt . Tra i l 1 . 7 1 9 . 3 Mn , Zn 
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Tab l e 9 ( c o nt i n ue d )  
Mi n i mum Ma x i m um 
Da te Locat i o n  d i s tance d i s tance Ta g ge d  
8/02/ 75 De fe a t  Ri dge Tra i l 0 . 8  5 . 6  Zn 
8/02/ 75 Defeat R i dge Tra i l 7 . 8  1 6 . 8  Mn , Zn 
8/ 02/ 75 Defe a t  R i d ge Tra i l 2 . 5  4 . 8  Zn 
8/02/ 75 Defe a t  Ri dge Tra i l  2 . 6  4 . 8 Zn 
8/02/ 75 De fea t  R i dge Tra i l  2 . 7  4 . 9  Zn 
8/02/ 75 Th u nderhead Tra i l  2 . 6  3 . 5  Zn 
8/02/ 75 T h u nderhead Tra i l 2 . 6  3 . 5  Zn 
8/ 02/ 75  Th underhead Tra i l 2 . 7  3 . 6  Zn 
8/02/ 75 Th un de rhead Tra i l 2 . 7  3 . 6  Zn 
8/ 1 5/75  Bent Arm Tra i l L O  29 . 2  Mn , Zn 
8/ 1 7/ 75 Th underh ead Tra i l 0 . 6  3 . 0  Mn 
8/ 1 7/ 75 Thu nderhead Tra i l 0 . 9  3 . 2  Mn 
8/ 30/ 75 Defe a t  Ri dge Tra i l 0 . 2  3 . 0  Mn 
8/ 30/ 75  Th underhead Tra i l 3 . 2  4 . 8  Zn 
8/ 30/ 75 Th u n derhead Tra i l 3 . 3  5 . 2  Zn 
9/ 1 3/ 75 Defeat R i dge Tra i l 0 . 6  4 . 2  Mn 
9/ 1 4/ 75 Bent Arm Tra i l 2 " 2  31 . 1  Mn , Zn 
9/ 28/ 75  Spence Fi e l d S h e l te r 2 . 3  5 . 8  Mn 
7/08/ 75 S u g a r l a n d  Mo unta i n  0 . 1  1 8 . 2  Mn , Zn 
7/ 08/ 75 S u g a r l a n d  Mo u n ta i n  0 .  l 1 8 . 5  Mn , Zn 
8/ l l / 75 Bote Mo u n ta i n  0 . 4 3 . 6  Z n  
8/ 1 1 / 75 Bo te Mo u n ta i n  0 . 1  3 . 4  Zn 
8/ l l / 75 Bote Mo u n ta i n  0 . 1  3 . 4  Zn 
9/0l / 75 Defeat R i dge 3 . 0  4 . 4  Zn 
9/ 01 / 75 Defe a t  Ri dge 3 . 1  4 . 5  Zn 
9/ 01 / 75 De fe a t  R i dge 3 . 2  4 . 5  Zn 
9/ 03/ 75 Green Camp Ga p 3 . 2  7 .  1 Mn 
9/03/ 75 Bote Mo unta i n  1 . 9 5 . 4  Mn 
9/04/ 75  G reen Camp Gap 3 . 4  7 . 5  Mn 
9/06/75 Bote Mo u n ta i n 0 . 9  4 . l  Zn 
9/07/ 75 De fe a t  R i dge 0 . 6  3 . 2  Mn 
9/08/ 75 Bote Mo u n ta i n  0 . 2  3 . 3  Zn 
9/09/ 75 Bo te Mo u n ta i n  1 . 4 2 . 9  Mn 
9/09/75 Bo te Mo u n ta i n 1 . 5 2 . 8 Mn 
9/ 09/ 75 Bote Mo u n ta i n 0 . 5  3 . 8  Zn 
9/ l 0/ 75 Green Camp Gap 4 . 8  7 , 6  Zn 
9/ 1 0/75 Bo te Mo unta i n  1 . 0 3 . 5  Mn 
9/ l 0/ 75  Bote Mo u n ta i n 1 . 1 3 . 4 Mn 
9/ 1 1 / 75  B o t e  Mo u n ta i n 0 . 9  4 . 6  Zn 
9/ 1 4/75 Bo te Mo unta i n 0 . 6  3 . 8  Mn 
Tabl e 1 0 ,  Bl a c k  bears captured a nd i nj ected w i th rad i o i s o topes i n  the Gre a t  Smo ky Mou n ta i n s Nati o n a l  Pa rk , 
1 9 74 and 1 9 75 
Capt ure Amo u n t  of 
I mmo b i l i z i ng a n d  i sotope 
Bea r  W e i ght Age do s a ge re l ease a dmi n i s tered 
Date no , Sex kg ( l bs )  (years ) ( c c ) a l ocati o n  ( ]JC )  
6/ l 4/74i  0 1  F 45 . 4  ( 1 00 )  5 . 5  1 . 4 Bote Mtn 40Zn 
6/ 1 5/ 74 02 M 7 7 . 3  ( 1 70 )  6 . 5  1 . 3 Bote Mtn 60Mn 
6/ 1 5/ 74 03 F 34 . 1  ( 7 5 ) 5 . 5  0 . 9  Bote Mtn 40Zn 
6/ 1 6/74 04 M 52 . 3  ( 1 1 5 ) 4 . 5  0 . 5  Bote Mtn 60Mn 
6/ 1 6 / 74 0 5  M 54 , 6  ( 1 20 )  3 . 5  1 . 0 Bote Mtn 40Zn 
6/ 1 9/ 74 06 M 1 00 . 0  ( 220 ) 6 . 5  1 . 5 Bote Mtn 60Zn 
6/ 1 9/ 74 0 7  M 38 , 6  ( 85 ) 4 , 5  0 . 8 Bote Mtn 40Zn 
6/ 1 9/ 74 08 F 59 . 1  ( 1 30 )  8 . 5  0 . 8 Bote Mtn 32Zn 
6/ 2 1 / 74 09 F 31 . 8 ( 7 0 ) 3 . 5  0 . 8  Bote Mtn 40Zn 
6/ 22/ 74 1 0  M 65 . 9  ( 1 45 )  3 . 5  0 . 7  Bo te Mtn 40Zn 
6/ 22/ 74 1 1  M 63 . 6  ( 1 40 )  3 . 5  0 . 8  Bote Mtn 40Mn 
6 / 2 5 / 7 4  1 2  M 6 1 . 6  ( 1 35 )  3 . 5  1 . 0 Bote Mtn 40Zn 
6/ 26/ 74 1 3  M 68 , 2  ( 1 50 )  5 . 5  0 . 8  Bo te Mtn 40Zn 
6/ 26/ 74 1 4  F 40 . 9  ( 90 ) 5 . 5  0 . 6  Bote Mtn 40Mn 
6/ 2 7 / 74 1 5  M 77 . 3  ( 1 70 ) ( es t . ) - - - 1 . 2 Bo te Mtn 50Mn 
7/ 02/ 74 1 6  M 45 , 4  ( l OO ) ( e s t . ) 4 . 5  0 . 6  Defea t R i d ge 40Mn 
7/ 05/ 74 1 7  F 52 . 3  ( 1 1 5 ) ( es t . ) 1 7 . 5  1 . 0 Defea t  Ri dge 40Mn 
7/ 1 0/ 74 1 8  F 38 . 6  ( 85 ) 7 . 5  0 . 6  Defe a t  Ri dge 60Mn 
7 / 24/ 74 2 5  M 56 . 8  ( 1 2 5 )  4 . 5  0 . 8  Ra bb i t Cree k 60Zn , 6 0Mn 
7/ 24/ 74 26 F 4 7 . 7  ( 1 05 )  6 . 5  0 . 8  Rabb i t C reek 60Zn , 60Mn 
7/ 25/ 74 27 M 77 . 3  ( 1 70 )  5 . 5  0 . 8  Ra bb i t  C reek 60Zn , 60Mn 
7/ 2 5/ 74 28 F 6 3 . 6  ( 1 40 )  1 3 . 5  0 . 8  Rabb i t Cre e k  60Zn , 60Mn 
7/ 25/ 74 2 9  F 54 . 6  ( 1 20 )  5 . 5  0 . 6  Ra bb i t Cre e k  60Zn , 60Mn 
7/ 30/ 74 1 9  M 86 . 4  ( 1 90 )  1 0 . 5  0 . 7  S u ga r 1 a n d  Mtn 60Zn , 60Mn 
7 / 3 1 / 74 20 M 75 . 0  ( l p 5 )  7 . 5  0 . 8  S u g a r 1 and Mtn 60Zn , 60Mn 
8/ 0 1 / 74 2 2  M 38 . 6  ( 85 ) 4 . 5  0 . 7  S u ga r 1 a n d  Mtn 30 Zn , 30Mn 
8/ 05/ 74 2 3  M 75 . 0  ( 1 65 )  3 . 5  0 . 5  Bent Arm 60Zn , 60Mn 
........ 
1.0 
Tab l e 1 0  ( co n t i n ue d )  
B e a r  
Da te no . Sex 
8/08/ 74 24 M 
8/ 08/ 74 30 M 
8/ 1 8/ 74 31  F 
8/ 1 9/ 74 32 F 
8/ 20/ 74 3 3  F 
9/ 1 0/ 74 36 M 
9 / 1 3/ 74 37 F 
6/ 1 3/ 7 5  3 9  M 
6/ 1 5/ 7 5  40 M 
6/ 1 6/ 7 5  4 6  M 
6 / 1 7/ 7 5  4 7  F 
6/ 1 7/ 7 5  4 1  F 
6/ 1 7/ 7 5  4 2  M 
6 / 1 7/ 7 5  4 3  F 
6/ 22/ 75 48 F 
6/ 22/ 7 5  4 9  M 
6/ 22/ 7 5  50 M 
6 / 2 3/ 75 5 1  M 
6 / 28/ 7 5  44 F 
6/ 30/ 7 5  4 5  M 
7/ 0 3/ 7 5  52 M 
7/ 04/ 7 5  56 M 
7/05/ 7 5  5 7  F 
7/ 05/ 7 5  5 8  F 
7/07/ 7 5  5 9  F 
7/ 08/ 7 5  60 M 
7/ 08/ 75 61 M 
We i gh t  
kg ( 1 bs )  
7 7 . 3  ( 1 70 )  
68 . 2  ( 1 50 )  
50 . 0  ( 1 1 0 )  
59 ' 1 ( 1 30 ) 
4 3 , 2  ( 9 5 )  
45 . 4  ( 1 00 )  
2 9 . 6  ( 6 5 )  
34 . 1  ( 7 5 )  
45 . 4  ( 1 00 ) 
45 . 4  ( 1 00 )  
56 . 8  ( 1 2 5 )  
40 . 9  ( 9 0 ) 
1 1 3 . 6  ( 2 5 0 )  
4 5 . 4  ( 1 00 )  
36 . 4  ( 80 ) 
5 9 ' 1 ( 1 30 ) 
84 ' 1 ( 1 85 )  
1 2 7 . 3  ( 280 ) 
52 . 3  ( 1 1 5 ) 
79 . 6  ( 1 7 5 )  
50 . 0  ( 1 1 0 ) 
56 . 8  ( 1 25 )  
31 . 8 ( 70 ) 
38 . 6  ( 85 ) 
47 . 7  ( 1 05 )  
4 7 . 7  ( 1 05 )  
59 . 1  ( 1 30 )  
Age 
(yea rs ) 
4 . 5  
4 , 5  
5 . 5  
- - -
7 . 5  
4 . 5  
5 . 5  
3 . 5  
4 . 5  
3 . 5  
6 . 5  
l 0 .  5 
5 . 5  
6 . 5  
4 , 5  
4 . 5  
4 . 5  
7 . 5  
7 . 5  
5 . 5  
2 . 5  
5 . 5  
5 . 5  
6 . 5  
6 . 5  
3 . 5  
5 . 5  
Capture Amo u n t  of 
I mmob i l i z i n g and i s o tope 
d os age rel e a s e  a dmi n i s tered 
( c c ) a l oc a t i o n  ( JJC )  
0 . 5  Bent Arm 60Z n , 60Mn 
0 . 5  Bent Arm 60Zn , 60Mn 
0 . 3  Sam ' s  Gap 60Zn , 60Mn 
0 . 5  Mi ry R i dge 60Zn , 60Mn 
0 . 4  Mi ry R i d ge 60Zn , 60Mn 
0 . 3  Bote Mtn 60Zn 
0 . 2  Bote Mtn 60Zn 
0 . 7  Ben t  Arm 6 0Zn , 60Mn 
1 . 3 Bent Arm 60Zn , 60Mn 
1 . 2 De fe a t  R i d g e  60Mn 
0 . 8  Defe a t  Ri dge 60Mn 
0 . 9  Bent Arm 60Zn , 60Mn 
1 . 8 Bent Arm 60Zn , 60Mn 
0 . 3  Bent Arm 44Zn , 40Mn 
0 . 5  Defe a t  R i d ge 60Mn 
1 . 2 Defe a t  R i d ge 60Mn 
1 . 8 Defe a t  R i d ge 36Mn 
L 4  De fe a t  Ri d ge 60Mn 
0 . 5  S u ga r l a n d  Mtn 60Zn , 60Mn 
0 . 9  S u ga r l a n d  Mtn 60Zn , 60Mn 
0 . 5  u . s .  44 1 b 6 0 Zn , 60Mn 
2 . 1  Bote Mt n 60Mn 
0 . 7  Bo te Mtn 60Zn 
0 . 8 Bote Mtn 36Mn 
0 . 6  Bote Mtn 60Zn 
0 . 9  Bo te Mtn 60Zn 
2 . 0  Bote Mtn 6 0 Zn co 0 
Tab l e 1 0  ( co nt i n ued ) 
Bea r 
Date no , Sex 
7/ 09/ 7 5  5 3  F 
7/09/ 7 5  54 M 
7/ 1 0/ 7 5  6 2  M 
7/ 1 9/ 7 5  6 3  F 
7 / 1 9/ 75 64 F 
7/ 2 1 / 75 70 M 
7/ 2 1 / 75 7 1  F 
7 / 2 3/ 7 5  5 5  M 
7/ 2 3/ 75 6 5  M 
7/ 24/ 7 5  72 M 
7/ 24/ 7 5  7 3  M 
7 / 2 5/ 7 5  74 F 
7/ 2 5/ 7 5  6 6  F 
7/ 31 / 75 75 M 
8/ 0 1 / 75 6 7  M 
8/ 0 1 / 75 68 M 
8/ 04/ 7 5  69 M 
8/ 1 5/ 7 5  76 F 
8/ 1 5/ 75 7 7  F 
8/ 1 8/ 75 78 M 
8/ 1 8/ 7 5  79 M 
8/ 27/ 7 5  8 3  M 
8/ 3 1 / 7 5  84 M 
9/ 03/ 7 5  8 5  M 
9/04/ 7 5  86 M 
9/05/ 7 5  8 7  F 
We i gh t  
kg ( 1 bs )  
38 . 6  ( 85 ) 
6 5 . 9  ( 1 45 )  
38 . 6  ( 85 ) 
59 . 1  ( 1 30 )  
40 . 9  ( 90 ) 
38 , 6  ( 85 ) 
43 . 2  ( 9 5 )  
20 . 4  ( 45 ) 
7 5 . 0  ( 1 65 )  
2 7 , 3  ( 60 ) 
68 . 9  ( 1 45 )  
52 . 3  ( 1 1 5 ) ( es t . ) 
54 , 6  ( 1 20 )  
79 . 6  ( 1 75 )  
61 . 4  ( 1 35 )  
65 . 9  ( 1 45 )  
75 . 0  ( 1 6 5 )  
6 1 . 4  ( 1 3 5 )  
6 3 . 9  ( 1 45 )  
72 . 7  ( 1 60 )  
7 5 . 0  ( 1 6 5 )  
1 4 7 . 7  ( 32 5 )  
79 . 6  ( 1 75 )  
7 5 . 0  ( 1 65 )  
65 . 9  ( 1 45 )  
54 . 6  ( 1 20 )  
I mmo b i l i z i ng 
Age dos a ge 
(years ) ( c c ) a 
5 . 5  0 . 7  
7 . 5  1 . 3 
3 . 5  1 . 2 
9 . 5  1 . 2 
1 1 . 5 1 . 6 
3 . 5  0 . 4  
5 . 5  0 . 7  
2 . 5  0 . 3  
4 . 5  1 . 6 
2 . 5  0 . 2  
5 . 5  0 . 9  
6 . 5  0 . 6  
8 , 5  L 5  
- - - 1 . 0 
4 . 5  0 . 8 
5 . 5  L O  
5 . 5  1 . 0 
4 . 5  L O  
7 . 5  0 . 8  
5 . 5  0 . 6  
4 . 5  1 . 3 
5 . 5  2 , 0 
6 . 5  1 . 1 
- - - 1 . 0 
3 . 5  0 . 8  
8 . 5  0 . 6  
Cap t u re Amo u n t  o f  
a n d  i s o to pe 
re l ea s e  a dmi n i s tered 
l oc a t i o n  ( lJC )  
Ro u g h  Creek 60Zn , 60Mn 
Ro u g h  Creek 60Zn , 60Mn 
Bo te Mtn 60Zn 
Bote Mtn 6 0Zn 
Bote Mtn 60Mn 
Ra bb i t  Creek 60Zn , 60Mn 
Rabb i t  C ree k 60Zn , 60Mn 
Bo te Mtn 40Zn 
Bote Mtn 60Zn 
Ra b b i t C reek 60Zn , 60Mn 
Ra bb i t Creek 60Zn , 60Mn 
Ra bb i t C reek 60Zn , 60Mn 
Bote Mtn 60Mn 
Ra bbi t C reek 60Zn , 60Mn 
Bote Mtn 60Mn 
Bote Mtn 60Zn 
Bote Mtn 60Zn 
E kaneet l ee Gap 60Zn , 60Mn 
Doe Kno b 60Zn , 60Mn 
Doe Kno b 60Zn , 60Mn 
E ka n eet1 ee Ga p 60Zn , 60Mn 
C a de s  Cove Campg rc 60Zn , 60Mn 
Green Camp Ga p 60Zn , 40Mn 
Green Camp Gap 60Zn , 40Mn 
Green Camp Gap 60Zn , 60Mn 
Green Camp Ga p 60Zn , 60Mn 
co 
__. 
Tab l e  1 0  ( co n t i n ue d ) 
Ca pture Amo u n t  o f  
I mmob i l i z i ng a n d  i so tope 
Bea r  We i gh t  Age do s a ge re l ea s e  a dmi n i s tered 
Da te no . Sex kg { l bs )  (yea r s ) ( cc ) a l oc a t i o n  ( ]JC )  
9/ 1 0/ 7 5  88 M 66 , 3  { 1 70 )  5 . 5  L O  Green Camp Ga p 60Zn , 40Mn 
9/ 1 2 / 7 5  89 F 75 . 0  ( 1 6 5 )  7 . 5  L l  Green Camp Ga p 60Zn , 40Mn 
a Bears capt ured i n  1 9 74 were i mmo b i l i ze d  wi t h  M-99 ; bears capt ured i n  1 9 75 were i mmo b i l i zed w i th 
S ernyl a n . 
bRe l ea s ed a t  Schoo l house Ga p .  
C Re l e a s e d  o n  Tremo n t  Road " 
00 N 
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